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Repackaging 
the Truck 


The Multimedia 
Home Office 


inside the Top Secret 


SKUNK WORKS 


fetum ofthe SUPERSONIC SPY DRONE — E 
How The STEALTH FIGHTER Was Born: ACold Warriors fale MEE 


Dual air bags, ABS, crus 


side-guard door beams 


For a brochure call 1-800-950-2438. Always wear. safety belts; h air bags, Chevrolet, the Chevroler Emblem and Lumina are registered trad 


At Chevrolet we believe that everyone, world, we can make important safety features 


no matter how much they have to spend, available and affordable to most people. 
deserves a safe car. And because The best example is the new 
we test our cars in some of the Lumina LS. Youd probably expect 


most advanced safety labs in the to pay extra for a list of features 


v 


zones, child safety locks, 


zan you live with that? 


cage that surrounds the passenger compart- 
ment and uses an ingenious energy manage- 
ment system to strategically absorb the 


impact of an accident. A design so strong 


it helps Lumina meet 


1997 federal side-impact standards today. 


But what really matters isn't award- 


p, 01994 GM Corp. All RightsReserved. Buckle up, Ame 


winning anti-lock brake technology, or dual 
like those above. But they’re included. In air bags” that inflate in the blink of an eye. 

fact, Lumina LS comes with the most E What matters is safety at a price 
comprehensive protection package we've that most people can live with. 


+ ever offered in a mid-size car. Standard. That's what makes the new Lumina LS a 


Its foundation is a rugged steel safety Genuine Chevrolet. 
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Try the ultimate workshop cleaning tool. 


Even the dirtiest job is easy when you've And it’s made by Rust-Oleum- a trusted 
got the right cleaning tool: Pure Strength? part of America's workshops for 70 years. 
Pure Strength is The Stronger Safer So pick up some Pure Strength. The right 


Cleaner" With all the grime-fighting power of tool for even the dirtiest jobs. Available at finer 
nasty chemical solvents. On greasy tools, grungy discount stores, hardware stores, and home 
auto parts, after-project cleanups, tough house- improvement centers near you. 


hold cleaning and more. ES RUST-OLEUM" 

Yet Pure Strength is safer to use. It's non- m 
toxic, non-caustic, non-abrasive and non-staining. Pure 
Smells great, too. 


The Stronger Safer Cleaner.” 
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An unprecedented glimpse into the doistered world of secret 
Cold War technology development. 


Mired In Tires 
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Billions of stockpiled tires will toke centuries to degrade. Can 
new recycling technologies tum these omninous mountains 
into molehills? 
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66 

Disabling but not deadly, a radical breed of nonlethal 
weapons is emerging as the U.S. military faces new, post 
Cold War challenges. 


Fossil Lire STYLES 

Zo 

A stunning interactive museum exhibit with “touch fossils" is 
no dull and dusty collection of old bones. Rather, it's the most 
important and accessible array of fossil mammals thats ever 
been assembled. 


à Everyone knows multimedia is great for 
à games. But that’s not all. Snazzy multime- 
dio geor ond information-tich software are 


L| now transforming the home office into a livelier, more re- 


sourceful space. 
Auro Tecn 1995 
Truck 
76 


But can trucks become more “carlike” without losing the 
ruggedness and sense of security that made them so appeak 
ing in the first place? 


POPULAR SCIENCE OCTOBER 1994.» 3 


A Coi Warrior’s TALE 


hen Ben Rich inherited the 
W:- of Lockheed's acclaimed 
Skunk Works—where he 
shepherded the most significant 
advances in military aircraft since the 
jet engine from the drawing board to 
the skies—he was advised: “Be quick, 
be quiet, be on time." For Rich, the 
quiet part was tough. By nature, Rich 
is an in-your-face kind of guy. 
Consider his bravado at one of the 
first flight tests of the F-117A stealth 
aircraft prototype, Have Blue. Rich 
put it up against a U.S. Marine Hawk 
ground-to-air 
missile battery. 
Aptly named, 
this defensive 
system's pow- 
erful radar is 
capable of de- 
tecting a live 
hawk riding on 
a thermal from 
30 miles away. 
Rich even went 
80 far as to give 
the Hawk mis- 
sile crew “aim 
here” guidance. 
But when the 
sun went down 
on the Nevada 
desert that day 
in 1979, Rich’s 


stealth aircraft 

still hadn’t been seen by the Marine 
radar crew inside an air-conditioned 
trailer. 

Quick to the challenges of the Cold 
War during his career, Rich has now 
jumped at the opportunity to tell the 
inside story of how stealth was born, 
and other revelations of the Skunk 
Works. We have excerpted some of 
the juicier segments of his memoirs, 
to be published this fall, to give you 
an up-close and personal sense of this 
fascinating Skunk Worker and the 
most amazing place that he worked 
at for some 36 years. As Rich says in 
his book’s introduction: “It is only 
now, when the Cold War is finally 
history, that many of our accomplish- 
ments can finally be revealed, and I 
can stop playing mute, much like the 
'star-crossed rabbi who hit a hole in 
one on the Sabbath." 

However, our special report this 
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Skunk Worker and Skunk Works Watcher: Ben Rich and 
prototype editor Stuart Brown put their propeller heads together. 


month is not merely a look back. 
Rich, in his book and in an interview 
with Senior Editor Stuart F. Brown, 
which is also published in this issue, 
has frank and audacious views on 
defense spending, government secre- 
cy, and the management of technolo- 
gy development. I warn you that Rich 
can be blunt. Yet I encourage you to 
hear what he has to say. This man 
was the toy maker to the CIA and the 
US. Air Force, a high-priority target 
of Soviet listening posts and spy 
satellites. Rich, if you will, has been 
there, done it, and even gotten the T- 
shirt (provided by staff photographer 
John Carnett). 


he era of high-flying piloted spy 
T may be in the past, but 

high-tech surveillance aircraft, 
perhaps of the robotic kind, surely 
have an important role to play for 
future peace- 
keeping. One 
of the least- 
known stories 
culled from the 
Skunk Works 
archives, that 
of the D-21 
supersonic 
drone, is told 
in this issue. 
Ironically, the 
1960's vintage 
D-21 is on the 
verge of a 
comeback as a 
test bed for 
high-speed en- 
gine research 
and perhaps 
even a future 
generation of 
two-stage-to- 
orbit spacecraft designs. 

The story of the D-21 also speaks to 
Rich's fundamental message: the con- 
tinued need for Skunk Works-style 
creativity, integrity, and risk taking, 
in all aspects of American life; and 
that bold ideas are worth pursuing, 
even if their immediate payoff isn't 
readily apparent. 

“Do what's right by sticking to your 
convictions and you'll do OK," Rich 
was advised when he took the helm 
at the Skunk Works. There is far 
more than just aircraft technology to 
learn about from this man and this 
formerly very secret place. 
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You havea 30-year mortgage. 
Shouldn't you have a 30-year faucet? 


Your faucet should perform flawlessly for as long as you own it. That's why Moen builds its faucets to last. And it's also 
why, before introduction, a Moen faucet is tested at least a half million times against leaks and drips. That's about 30 years 
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TALK BACK 


RUSSIAN Issue: 
Beauty On BEAR? 


four special issue on “The Life, 
Death, and Life of Russian Science 
and Technology” [Aug.] gave me a new 
appreciation for the brilliance of the 
Russian people and the daunting prob- 
lems they face today. Congratulations 
on what may be the best issue ever! 
Mark S. Puscas 
Temple, Texas 


T: August issue of POPULAR SCIENCE 
is the most significant work I have 
seen published in your pages. It should 
be read by policymakers as well as by 
the private sector. We will all suffer 
unless the United States and other in- 
dustrialized nations help Russia and 
the former Soviet republics solve their 
problems. 
J. William Vigrass 
Cherry Hill, N.J. 


b "Siberia at the Crossroads" [Aug.] 
you imply that each of the 12,000 oil 
wells in the Noyabr'sk region produces 
about 40 million metric tons of pollut- 
ed water a year. One waste pond would 
equal one square kilometer under 40 
meters of water. So wouldn't 12,000 
such waste ponds inundate the entire 
Noyabr'sk region? 
Gordon L. Kinney 
Collins, Mo. 


The 12,000 oil wells produce a total of 
about 40 million metric tons of pollut- 
ed water a year—Dawn Stover 


Ws Over Russia" [Aug.] fails to 
state that the MiG-25's radar, 
which uses vacuum-tube technology, is 
immune to electromagnetic pulse, the 
intense energy field generated by a nu- 
clear blast. In comparison, solid-state 
electronics requires extensive shielding. 
Michael T. Garlick 

Traverse City, Mich. 


four designation of John von Neu- 
mann [“Computer Czar,” Aug.] as 
German-American is wrong. As a 
Hungarian-American in Germany dur- 
ing the 1920s and ’30s, he would've 
been traumatized being called German. 
Robert Epstein 

Bellevue, Wash. 


Tur DIRECTION Or 
ARTIFICIAL INTELLIGENCE 


our article “An Encounter With 
A.L" [June] substantiates that pro- 
grammers have made progress in the 
development of artificial intelligence. 
But A.I. hasn't yet lived up to the orig- 
inal objective—which is tricking a hu- 
man into believing he's speaking with 
another human. Rather, the programs 
are optimized to search for a predeter- 
mined answer and logical next ques- 
tion. In theory, A.I. programs should 
"think" more like humans and then 
respond with their own words. 
Paul Papasavvas 
Fairfax, Va. 


Stone BLossoms 


efore architect Eugene Tsui, Ralph 
Waldo Emerson celebrated the link 
between nature and architecture [“Na- 
ture's Architect, June]. In Essays, 
Emerson waxed poetically about 
Dark-Ages masterpieces: "The Gothic 
cathedral is a blossoming in stone... 
The mountain of granite blooms into 
an eternal flower, with the lightness 
and delicate finish, as well as the aeri- 
al proportions and perspective of veg- 
etable beauty." 
William Dauenhauer 
Wickliffe, Ohio 


PRESERVE Forest DIVERSITY 


hank you for showing the real facts 
about logging [^Can this Man Save 
Our Forests?," June]. Having grown 
up in the Siuslaw National Forest, 
Tve seen large areas totally destroyed. 
Yes, there is replanting of trees in my 
area, but only Douglas fir, with no di- 
versity. Pm no activist, but these di- 
verse forests need to be saved, espe- 
cially for future generations. 
Wendell Hensell 
Corvallis, Ore. 


Correction: In "Wings Over Russia" 
[Aug.], the photo we identified as the 
Ekranoplane was actually a Russian 
A-40 Albatross hydroplane. The Rake- 
ta-2 Ekranoplane appears above. 


‘Address your letters to Readers Talk Back, Poputar Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; 
or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 
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2^ IMAGINE How EASY A CAMCORDER \WOULD BE 


IF Ir WASN'T STUCK TO YOUR FACE. 


WAYNE AND 


SHARP 
IVIEWCA 
Imagine a camcorder so innova- 
tive it has a big color LCD view 
screen, instead of a tiny black and 
white viewfinder. Imagine a lens that 
pivots 270? Imagine a camcorder 
that you hold comfortably away 
from your face, so you can shoot 
and still be part of the action. 
You could shoot from any posi- 
tion, any angle-even turn the view 
screen and put yourself in the pic- 
ture. You could get those shots 
you'd miss if you were squinting 
through a tiny viewfinder. 
The Sharp Viewcam" is the first 
camcorder of if§.kind to do all this. 
Then, with the view screen and 
built-in speaker, you can play it all 
back instantly, In color, with ? 


sound. Adywliere. 


The Sharp Viewcam. It's 
the new moyement in cam- 
corders. Calf now, for a free 
brochure and the name and 
location/of your nearest Sharp dealer. 


1-800-BE-SHARP 


Only Sharp offers a choice of 
camcorders with big 3" and 4" view screens, 
His and HiFi stereo models 


FROM SHARP MINDS 
SHARP PRODUCTS" 


WHAFS NEW 


The Chipcorder, made by Information Storage 
Devices of San Jose, Calif., is an internal mini 
answering machine for Mororola’s MicroTAC 
Elite cellular phone. The $100 addon en- 
ables the phone to screen calls or record a 
75-second phone conversation. Even 
with the one-ounce Chipcorder added, 
the Elite weighs only 4.9 ounces. 
The lithium-ion battery provides 
60 minutes of talk time. 


SWIFT HYDROFOIL 


Settle into the cockpit of a record-setting design: The production version of the 
TriFoiler trimaran hydrofoil racer is a smooth-water speedster steered by pedals, 
with a single line for sail control. For consumers, the TriFoiler does trade some 
speed for heavier construction and operating ease. Unrigged, the boat folds into a 
narrow package for trailer towing. Price: $11,900. TiFoiler Inc., 3710 N. Industry 
Ave., Ste. 201, Lakewood CA 90712. 


ULTIMATE CONTROL 


With the Phoenix joystick, flightsimu- 
lation fliers never take z 

their hands off the 

controls. Unlike 

other units, this 

controller has no 

need for a key- 

board. Throttle 

and rudder controls are on the left side of the angular 

device; 46 user-defined buttons that let you automate complex maneuvers are ac- 
cessible with either hand. This two-hand controller is compatible with most flight 
games. Price: $150. Advanced Gravis, 1790 Midway Ln., Bellingham WA 98226. 
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A new helmet-mounted 

display could be a life- 

saver for military heli- 

copter pilots flying 

through haze or inky 

darkness. Developed 

for $4.2 million by the 

Wright-Patterson Air Force Base for the Army’s Comanche chopper, the experi 
mental device works with a camera to project a combination of infrared and 
mognified visual images onto a pilot's visor. Pilots wearing the high-tech helmet 
con “see through” clouds or darkness and have improved depth perception. 


EASY SLR 


Versatile and compact, the 
Olympus IS-10 is simple to 
operate. The singledens re- 
flex camera has a 28- 
110mm f4.5-5.6 lens with 
an aspherical glass element 
for low distortion. Other feo- 
tures: five exposure modes, 
spot metering for backlit shots, 


NATURALLY FUNCTIONAL 


Easy on your hands and wrists, Microsoft's Natural Keyboard includes three power- 


ful new keys. Two make working with Windows simpler: They bring up a graphical o versatile pop-up flash with red-eye 
task manager for quick application juggling. The third is a programmable applico- reduction, and shutter speeds from 
tion key. These keys are ready to be assigned additional functions in the much- two seconds to '/2000th of a second. 
anticipated "Chicago" version of Windows. Price: $654. 


Suzuki's redesigned 1995 Swift pushes the wheels to the comers for 
more interior room and a better ride. The diminutive hatchback offers 
standard dual air bags and side impact protection; antilock brakes ore op- 
tional. Its 70-hp, 1.34iter four-cylinder engine delivers an estimated 37 
city/43 highway miles per gallon. 


SUPERCYCLE 


U.S. cyclists in the 1996 Olympic Games may compete 
on a bike dubbed “superbike” by the U.S. Cycling Federation and the bike manufacturers who helped the federation design it. 
Sprints through General Motors’ wind tunnel helped certify the effectiveness of the slender, aerodynamic design. Another trial 
stoked hopes of Olympic medals: In July, a relay team used the bike to set a new American record and place third in the 4,000- 
meter race at the World Cup competition. 


Let the laser do the walking. More 
precise thon ultrasonic tape mea- 
sures, the Leica Disto's laser beam is 
accurate to within an eighth of an 
inch. And the laser visibly indicates 
the target point, confirming that 
you've oimed correctly. The hand- 
held unit also calculates area and 
volume. Price: about $1,395. 

Leica Inc., 3155 Medlock Bridge 
Rd., Norcross GA 
30071. 
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COLD WAR 
GLASSES 


Once available only to East European 
military and police forces, these 
Warsaw Pact binoculars have radio- 
tion-esistont glass and rubber armor. 
‘Made by the defunct CartZeiss Jena 
factory, famous for optical quality, the 
EDF 7X40 has a tritiumilluminated 
rangefinder and even an infrared filter 
for night viewing. Price: $499. 
Sunset Cliffs Merchandising Corp., 
Box 7518, San Diego CA 92167. 


“STEVE STANKIEWICZ 


FLAT-BUSTING FOAM 


Integrated Modular Expanded Foom is more than a mouth- 
ful to say, it's the stuff that keeps tires under develop- 


ment at Pirelli from going flat. EMI is a ring of butyl rub- 
ber that is inserted into an uninflated tire; when the tire 
is inflated, the material is pressed against the inside of 
the rim. Should the tire go flat, the material expands and 
fills the cavity. Pirelli is experimenting with the design in rac- 
ing situations; a consumer product may follow. 


3-D MOUSE 
Point and click takes on a whole new 
meaning when you're wearing a wire- 
9 less 3-D mouse. The Ringmouse uti- 
lizes infrared and ultrasonic technolo- 
gies to determine X, Y, and Z 
coordinates os you move your finger 
to maneuver through 3-D environ- 
ments and execute commands. The 
$100 mouse is compatible with PCs 


A blinking light strip on the Safe Moves helmet makes it easy for drivers to 
spot bicyclists and skateboarders. Powered by a three-volt battery, the blink- 
ing light assembly detaches so the wearer can position it for maximum 
visibility. It may also be purchased separately and added to standard het 
mets. Price: $40 (helmet); $10 (light strip alone). Exipno/Safe Moves, 


Box 9860, Casablasas CA 91372. running DOS or Windows. Kantek, 15 f 
Main St., E. Rockaway NY 11518. 
| 
4 
SUNDAY DRIVER 
Fiat's Punto, Italy’s bestselling car, hos gone top- 
less. The cabrio version of the mini hatchback ac- y 


commodates four passengers and could be out- g " 
fitted with such options as antilock brakes, oir — f& m 
conditioning, and on alarm system. The diminu- 
tive 1.64iter, 90-hp engine requires a leisurely 
12 seconds to propel the 12.3-fooHong car to 
60 mph, but on a Sunday drive through Tuscany 
with the top down, who cares? The car is not available 
in the United States. 
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IT WORKS NIGHTS. 


Finally, a workout watch that actually works twenty-four hours a day. With our bright Indiglo 
nightlight and advanced 100-lap memory this new Ironman’ Triathlon B N D I G L O 
just doesn't know when to quit. For retailers, call 1-800-367-8463. BY TIME X 


TI ME X^. IVY TAKES A LICKING AND KEEPS ON TICKING':. 


ONLY ONE OF THESE 


CAN HELP YOU A 


It seems every carmaker 
today is touting its safety fea- 
tures. The trouble is, you have 
to get into an accident in order 
to see how well they work. 

AVOIDING TROUBLE. 

Embodied in the new Subaru 
Legacy is our firm belief that the 
best way to survive an accident is to avoid one 
altogether. Which is exactly why the all-new Legacy 
offers the active safety of Subaru All-Wheel Drive. 
This advanced system is designed to supplement 
the on-board passive safety features like dual air 
bags' and energy-absorbing crumple zones. 

Under normal driving conditions, Subaru 
All-Wheel Drive delivers power to all four 
wheels. But should the system sense a loss 
of traction on a slippery surface, power is in- 
stantly redirected to whichever wheels have 
the best grip, usually making its adjust- 
ments before the driver even rec- 
ognizes the problem. Altogether, É: 


it gives you the confidence of 


Crumple Zones 


outstanding traction when and where you need it. 
Along with a better chance to avoid an accident. 
And that’s the beauty of All-Wheel Drive. 
AVOIDING NOTHING. 
Some things you don't want to avoid. Like 
camping trips that invariably involve mud, 
and ski vacations that had better involve ^ 


snow. As conditions change, the All-Wheel 


Drive system automatically distrib- 


utes power between the front and 


t 


rear wheels helping to provide the traction 
you need. One of the reasons Subaru sells 
more all-wheel drive cars in America 
than all other makes combined. * 


“Always wear your seat belt. "Based on R.L. Polk & 
Company Registration Statistics for year-end 1993. 


AFETY FEATURES 
ID AN ACCIDENT. 


CONTROL UNIT 


the price of an All-Wheel Drive 
Legacy is safely within reach. 

So call 1-800-WANT-AWD or 
visit your local Subaru dealer to 
learn more about all the advanced 
safety features that are available 
on the new All-Wheel Drive Subaru 


Legacy. Including the ones you 


=en may never 


AVOIDING EXPENSES. 


Safety has its price. At least 
it did before the new 


Legacy arrived. 


Maintenance costs The New AILWheel Drive Legacy. 
is LS Station Wagon 
are surprisingly 


modest. Fuel mileage is better than a front-wheel drive SU BAR UJ ® = 
| Toyota Camry! And starting at only $15,999'! even The Bea u tyof. ‘All-Wheel Dri Ve; 


Based on comparison of EPA city fueleconomy estimates for 1995 Legacy and 1994 Toyota Camry. f Manufacturer's suggested retail price of Legacy Brighton AWD M/T Wagon. Price does not include inland trans- 
portation, taxes, license and title fees. Dealer's actual price may vary. Pictured is Legacy AWD LS Station Wagon. MSRP is $21,455. Certain items shown are optional equipment available at an additional charge 


ond with a taller, oval fuselage, the jetliner 
could carry from 530 to 840 passengers, 
depending on the seating arrangement. 
One possible design uses short, twin tails 
that would clear the ceilings of existing 
maintenance hangars. Airbus Industrie, 
593 Herndon Pkwy., Ste. 300, 
Herndon VA 22070. 


In Hubble Space Telescope images of young stars in the 
Orion Nebula gas cloud, a galactic neighbor 1,500 light- 
years distant, astronomers have found the strongest evi- 
dence yet that planets may be common in the universe: 
More thon half the region's newly evolving stars—such os 
the five seen here—are surrounded by disks of gas ond 
dust, the raw materials for planetary formation. 


SLEEK HATCHBACK | 


Volkswagen's baby Polo rides on a 94.7-inch wheelbase, providing more interior 
space than the model it replaces although it stands two inches shorter at 12.5 feet | 
overall. The little hatchback also gets on edge in aerodynamics, with drag coeffi- 

cient cut from 0.36 to 0.32. Options include twin air bags, power steering, an- 

tilock brakes, and central locking. A 64-hp diesel and 45-, 55-, and 75-hp gas er- | 
gines are available. The car is not sold in the United States. 
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The European airliner consortium Airbus Industrie is studying 
a doubledecker megoliner, tentatively dubbed 
the A3XX. Slightly longer than a Boeing 747 


TIME 
MANAGEMENT 


Timex ond Microsoft have teamed up. 
on the Timex Data Link, a watch that 
downloads dato by light pulses when 
it's pointed at a personal information 
monager's calendar, phone book, or 
todo list on a 

desktop com- 

puter screen. 

In about 20 

seconds, the 

watch stores up V 

to 70 entries. It 

will be compati- 

ble with 

Schedule+ and 

future versions of 

Microsoft Y 

Windows personal 

productivity software. Price: $130. 
Timex, Box 310, Middlebury CT 
06762. 


Lu 


Stihl's concept “chain saw of 
the future" mimics the com- 
puterized dashboard displays of luxury cars: The saw's display provides readouts 
‘on temperature, oil level, oiltogas mix, and revolutions per minute. Such informo- 
tion could help users operate the chain saw more efficiently and cleanly. The saw 
is ergonomically designed and has a lightweight bar. Stihl won't speculate os to 
when the model will reach production. 


Omron 


Panasonic 


— 


EITHER IT’S A NEW PANASONIC 
VCR WITH PROFESSIONAL 
RECORDING HEAD TECHNOLOGY 
OR TAKE YOUR CHANCES. 


ic introduces VCRs 
with Dynamorphous" Metal 
Heads. You'll understand what 
that means the moment you 
look at the picture. 

3 roll tape. Switch to VCR 2. 
This is what you might hear in a 
TV Studio Control Room—where 
everything is state of the art. The 
Panasonic VCRs you'll find there 
have laminated r 
metal recording HG 
head technology. X 
The type of tech- 
nology you'll find in 
the new Panasonic 
PV-4466 VCR. Its Dynamorphous 
Metal Heads bring Panasonic 


Dynamorphous™ Laminated 
Metal Heads, for high-quality 
reduction recording and playback. 
circuitry yields a significant 33% 
improvement in chrominance 
and 12% increase 
in luminance levels* 
But when you look 
at its great picture 
quality, you'll sum it 
up with just one 
word. Wow! 
The same engineer 
on to say its hi-fi stereo 
s a dynamic range that 
D. You'll describe its 
with that very same word 
Wow! 
Either your next VCR is this ad- 
vanced or...take your chances. iih 


anasonic conventional video head technology. 


Proud Sponsor ets) 
1996 U.S. Olympic Team Ç) 


Panasonic 


st slightly ahead of our time.* 


RETRO-LOOK SPORTSTER 


The Renault Argos, a show car with a fuseloge-ike body and Art Deco look, was 
built on a platform based on Renault’s popular Twingo. The three-seater incorpo- 
rates several interesting ideas, including side mirrors and a windshield that retract, 
doors that slide back into the side panels, and electronic gear selection by a dash- 
mounted joystick. 


SE; 


Talk about miniatur- 
ization. TeleWatch, a cordless 
phone in a wristwatch, trons- 
mits calls through its base sto- — && 
tion or can be used as an intercom 
with as many as three other wearers 
who are within 300 feet of the base. 
An ear piece is included for privacy. 
MicroTalk Technologies, of 
Minnetonka, Minn., says the watch 
(5350) will be available by the end 
of the yeor. 
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POWER ARC | 


A mere five-degree arc is all it takes 
to turn the Facom ratchet wrench, ak 
lowing you to work in tight spots. 
Despite its delicate feel, it has a 72- 
tooth spline engaged by o 17-tooth 
com lock fo give the mechanism a 
superior grip. The wrench is 
ovailoble in '/4-, 5/e-, ond '/2- 

inch socket drive sizes, 
priced from $23 to $34. 
Griot’s Garage, 3500-A 
20th St. E., Tacoma 

WA 98424. 


Want a twowheeldrive mountain bike...some of the time? The Deuce 
Innovator, a retrofit kit, has a shifton-thefly mechanism so the rider 
quickly con change from one- to two-wheel drive for added traction. The 
system weighs only 3.2 pounds and can be mounted on the existing 
wheel in about an hour. Price: $189. Deuce, Box 128, Alton IL 62002. 


CURVACEOUS CHOPPER 


The limited-production Buell Thunderbolt S2 is a sport bike wet- 
ding the chassis design ideas of former Harley-Davidson engi- 
neer Eric Buell to a 1,203«c Harley Sportster V-twin engine. 

Buell's approach locates the powerplant and swingarm on rub- 

ber mounts that isolate the frame from vibration. The rear 

shock absorber nests beneath the engine, providing a short 
wheelbase and lower center of gravity for agile steering and 

handling. Price: $11,900. Buell Distribution Corp., Box 653, 

Milwaukee WI 53201-0653. 


b The ultracompact Pentax IQZoom 
735 weighs only 8.6 ounces while 
PEOPLE MOVERS packing a roster of versatile features. 
Its 35-70mm f4.3-8 zoom lens au- 
Citroen's front-drive Evasion (above) seats eight. The tomatically retracts after it has not 
front seats swivel 180 degrees and adjust for height been used for three seconds, and it 
and legroom. Two more rows of seats slide, fold, and can focus on subjects as close as two 
l swivel to form ue different layouts. n doors p feet away. The builtin zoom flash 
vide easy access. Peugeot’s 806 (right) has two pivot has four modes plus red-eye preven- 
ing front seats and three fixed seats in the second row. tion. One unusual feature: interval 
A bench seat in the rear accommodates three. shooting at either three or 60 min- 
utes. Price: $263; $298 for the 
datestamp model. 
b 


Instead of sending Grandma a photo of the kids, why 
not phone her a video image? Sharp's ViewCam 
TelePort Video Modem enables you to send one de- 
tailed stilHframe from a home video recording every 
20 seconds over ordinary phone lines. The unit dou- 
bles as a video and audio message center while 
you're away. It’s available in Japan for about $450. 


SHRINK-WRAPPED SECURITY 


, If you've ever had something stolen from a checked airline bag, you'll appreciate Probog, built by the 
French company of the same name. It automatically shrink-wraps your bags so they can’t be opened 
without detection by unscrupulous baggage handlers—or terrorists hoping to plant a bomb. Already in 
use at Paris’ Charles de Gaulle and London's Heathrow airports, the device is scheduled to arrive at New 
York's JFK ond other U.S. airports soon. 
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TITANIUM 


LENS NUCLEUS 


Twist ir 


8 
E 
B Like a contortionist, the Snokelight CATARACT ZAPPER 
$ bends and twists so you con direct light to a The first laser device for cataract extraction hos been patented by Dr. Jack Dodick 
work area by wrapping the flashlight around o of the Manhattan Eye, Ear, and Throat Hospital. It converts laser light into sound 
nearby object or coiling it to stand alone. The Black & energy, which breaks the cataract into bits that can be extracted through a tube. 
Decker flashlight is available in shop (shown) ond home The probe avoids heat-ransfer complications that con occur with ultrasound. lolab, 


models for $30, and an automobile version with 12-foot long, 


of Claremont, Colif., is testing the probe prior to FDA approval. 
12«olt adapter cord for $35. g the probe pt pp! 


Apollo the robot gives guided 
tours at the Hong Kong 
University of Science and 
Technology. Built by students 
under the supervision of a 
few faculty members, the 
robot uses visual sensors and 
a computerized mop to find 
its way around the grounds. 
Apollo could soon be ready 
to move beyond the campus 
for other jobs. Recruiters, 
take note. 


Damp, thick grass won't slow down Toro's Super Recycler lawn mowers. A curved Lightning Charger could be worth its 
and twisted blade lifts long, thick grass for a better cut, ond a deck temporarily re- weight in gold if your battery's dead — |. 


tains the clippings for finer mulching—especially good for infrequently mowed on a cold night. This 1é-pound gener- | | 
lawns. The deck is aerodynamically shaped to draw ator produces enough power fo jump- 
in grass at the proper angle for cutting. start cars and trucks or run emerger- 
Available next spring, the mowers cy lights and equipment. It uses o 
will be priced starting at ap- twocyde engine that runs for about 
AN proximately $400. one hour per 20-ounce tank of gas; it 
— Ww ae = puts out 55 amperes of charging 


power or 900 watts of 11 5-volt DC 
power. Price: $350. Active 
Technologies Inc., 1117 LaVelle Rd., 
Alamogordo NM 88310. 
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The Dirt Devil Wet-Dry Vac. 


We put a lot into it. 
SO can you. 


tüRowat. 


For a retailer near you, call 1-800-321-1134. 


(©1994 Royal Appliance Mig. Co. All rights reserved. Dirt Devil ® is a registered trademark of Royal Appliance Mfg. Co 


Sega brings 32-bit action to 16-bit 
Genesis or Sega CD game systems 
with Genesis 32-X, a performance 
booster that plugs into the game 
cortridge slot. The 32-X's two 32- 
bit RISC processors and new Video 
Digital Processor will speed up 
video clips and give games greater 
3-D feel. Doom, Motocross, Virtua 
Racing Deluxe, and Star Wars 


JVC's Systemax brings the capabili- 
ties of a camcorder with an external 
screen to VHS-C. The multipurpose 


Arcade will be among the first files 


available. Price: $150. | recorder has a Video Message func- 


tion that displays picture messages 
on the three-inch color display; a 
flashing LED signals that there's a 
message. QwikPix limits recording 
time per segment to five seconds 
to help ensure a steady tempo. 
Instant Reshoot rewinds the tape 
to the beginning of the segment 
if you're dissatisfied with the first 
take. A TV tuner ($250) is also 
available for Systemax 
($1,100). 


In the motoring world, Bentley is another word for big. Bentley's parent company, 
Rolls-Royce, has other ideas for its Bentley concept Java. The convertible is 20 inches 
shorter than any current Bentley ond a ton lighter than the Continental R. One draw- 
back: Rolls" massive V8 won't fit into the engine compartment. The company hopes 
to enlist a twin-turbocharged V8 made by Cosworth, with a predicted top speed of 
155 mph and a zero-to-60-mph acceleration time of less than six seconds. 
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MUSICAL CAR PARTS 


It may be the world's most unusual automotive tuneup. 
Grieving the demise of his beloved 1982 Honda Accord at 
176,000 miles, musician Bill Milbrodt had his car disman- 
tled piece by piece, then had welder Ray Fauce reshape 
the pieces into playable musical instruments. Among 
the creations is a bass (below) fashioned from the 
gas tank. Milbrodt is busy craft- 
ing a piece of music for 
string quartet, piano, 
saxophone, vocals, 
and car parts. 


The open-air architecture of Sony's prototype headphones delivers sound equal 
fo a stereo speaker system, without waking the neighbors as you view True Lies 
on your home theater system. A gyroscope in the headphones tracks your head 
motion from left to right to mimic the natural fading you experience as you tum 
from a television. Press the recalibration button to center the sound at-any seat 
in the house. 


WITH OUR HUNDRED DISC 
CHANGER, YOU COULD 
LISTEN TO MUSIC FOR FIVE 
STRAIGHT DAYS WITHOUT 
REPEATING A SINGLE SONG. 


BUT IS THAT A GOOD THING? 


Nonstop music for the better part of a week may be a little extreme, we admit. But its entirely possible with Pioneer's new 
100 Disc CD Player. The changer that stores all of your CDs in a regular rack space and gives you instant access to any song on 


any disc. In fact, all you'll ever need to touch is the remote. It lets you cue up individual tracks, and even create customized ban 


songs or di you'll be getting to more of your music than ever before. Just don't blow off e 


Q PIONEER 
The Art of Entertainment 


bo und Badd 


© 1994 RYOBI AMERICA CORP. 


fire in your belly) with smart, 
edgy power tools like the 
Oscillating Spindle Sander. 
Ryobi Routers. Our Detail Sanders. The 

BT3000. The new Detail Carver. And the 

new variable speed Mini-Lathe. 

Each brings convenience and accuracy to 
your woodworking projects. And, best of all, 
each is affordably, priced. Ryobi. We make 

ordinary, run-of-the-mill power tools. Yeah, 

right, and woodworking is just a hobby. 


It Started out as a casual interest. 
Then it became a moderate 
obsession, And now you find that 


your whole life revolves around it. 

But don't worry. You're in good company, 
In fact, you belong to a select group of people 
who have fallen prey to that all-consuming 
passion we call woodworking. 

Of course; we're more than willing to shoulder 
some of the blame for your condition, After 
all, we're the ones who continue to feed that 


Making Innovative Concepts A Reality™ 
ALL RYOBI PRODUCTS ARE WARRANTED FOR 2 YEARS * FOR INFORMATION, CALL 1-800-525-2579 + 5201 PEARMAN DAIRY RD., SUITE 1, ANDERSON, SC 29625-8950 


MADE IN USA 


e 
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FLYING Factory 


t's cold, black, 

land mostly emp- 

ty. But that 
doesn't mean the 
vacuum of space 
isn't useful. Ultra- 
pure thin films 
grown in orbit, for 
example, could 
make computers 
run faster. 

Earlier this year, 
astronauts aboard 
the space shuttle 
Discovery demon- 
strated this con- 
cept by growing 
thin gallium-ar- 
senide films. 

*Growing thin 
films in space had 
never been done 
before," says Alex 
Ignatiev of the University of Houston, 
who worked on the experiment with 
astronaut Ron Sega. 

Sega and Ignatiev planned to grow 
films on the $13.5-million Wake 
Shield Facility, a reusable 12-foot-di- 
ameter stainless-steel disk built to fly 
behind the shuttle at 17,000 mph. 


tra-vacuum" created by the disk's 
wake, using processing equipment 
mounted on the trailing side. But be- 
cause of a mechanical glitch, scien- 
tists had to settle for thin films grown 
on the disk at the end of the shuttle's 
50-foot mechanical arm. Ignatiev 
says the films are about as good as 
those grown in labs, “or a little less 
pure because of water vapor contami- 
nation from the shuttle." 

The experiment generated the high- 
est vacuum ever produced in low- 
Earth orbit, but researchers can al- 
ready create similar conditions in the 
laboratory. With a free-flying Wake 


Using the space shuttle’s 
robotic arm, astronauts 
removed the Wake Shield 
Facility from the cargo 
bay but were unable 

to release it. 


Shield Facility, they had hoped to 
achieve a vacuum 10,000 times purer 
than any created on Earth. The proj- 
ect leaders will have a second chance 
next May, when Wake Shield is sched- 
uled to fly on Endeavour. “We fly three 
more times, so we have the ability to 
improve each time,” says Ignatiev. 


The idea was to grow films in the “ul- —Mariette DiChristina 
the existence of telepathy. Of that chance would predict. 
G course, they didn’t use this Does this mean that some 
word in the title, but the more people con read minds? Not 
For scientificsounding “anomalous ^ necessarily, says John Allen 
ESP process of information trans+ Paulos, Temple University math- 
fer.” In the study, Bem reexom- — ematician and author of the 
t didn’t look like the National ined the results of 11 previous bestseller Innumeracy. He 
Enquirer. But if you examined experiments in which subjects points out that the study relied 
the January 1994 issue of were asked to “send” one of on a somewhat 
the respected scientific journal four images to “receivers” iso- lique called 
Psychological Bulletin carefully, lated in another room. On av- — sis—the mathematical pooling 
you would have noticed some erage, the receivers correctly of the results of several small 
tabloicHike subject matter. identified the image 32 per- — studies into one big study. The 
Yes, Cornell psychologist cent of the time—a small but problem: This method can 
Daryl Bem and his colleagues statistically significant increase — mask flaws in the original ex- 


were presenting evidence for 


over the 25 percent rate 


periments. —Robert Langreth 
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PHOTOS FROM TONY STONE IMAGES: ILLUSTRATION BY PAULA EASTWOOD 


wy 
GLOBAL WARMING 
Bovine BURPALYZER 


cientists are using a patented 

breath tester to measure the 

amount of methane burped up by 
cattle. Seriously. 

Cows are among the most prodigious 
belchers in the animal kingdom, burp- 
ing about once every 40 seconds—and 
thereby generating a significant por- 
tion of the world's methane. (Bovine 
flatulence produces surprisingly little 
methane.) Methane, a greenhouse gas, 
contributes to global warming by trap- 
ping heat in the atmosphere. But re- 
searchers cannot calculate the extent of 
the problem until they figure out exact- 
ly how much methane cows belch. 

That's where Patrick Zimmerman 


comes in. À scientist 
at the National Cen- 
ter for Atmospheric 
Research, he has de- 
vised a canister that 
releases a tracer 
gas at a constant 
rate into a cow's 
stomach. Another 
canister hangs 
around the cow's 
neck and measures 
the amounts of 
methane and tracer 
gas in the cow's 
breath. By analyzing 
how much the tracer 
gas is diluted when it 
mixes with air in the 
breathing passage, 
scientists can deter- 
mine exactly how 
much methane the 
cow is releasing. 

When prototypes of 
the bovine burpalyzer 
were first tested on cattle in 
Washington state three years ago, 
they elicited guffaws and scorn. Since 
then, Zimmerman has been partially 
vindicated by the Environmental Pro- 
tection Agency, which recently granted 
Utah State University researchers 
$500,000 to continue and expand the 
tests. Even more relevant to global 
warming may be experiments planned 
for India and Bangladesh—nations 
where cows subsist on deficient, 
methane-producing diets. 

Zimmerman’s invention has applica- 
tions beyond climate research. Every 
ounce of methane belched up by a 
bovine represents wasted calories— 
calories that could have been convert- 
ed into milk or roast beef. With a few 
improvements, Zimmerman's device 
could become a general-purpose 
metabolism analyzer. This would al- 
low animal nutritionists to fine-tune 
diets to make cattle more productive, 
not to mention more polite.—R. L. 


Michael began reading and 


THE speaking in complete sen- 
YOUNGEST es at eight months. 
COLLEGIAN “What's for dinner tonight?” 

was one of his first questions. 
n June 5, Michael “Breast milk,” his mother 
Kearney graduated from told him. 
the University of South There is no medical explanc- 
Alabama with a bachelor’s tion for why some children de- 
degree in anthropology. He was velop cognitive skills so quickly, 
ten years old, the youngest cot says Martha Morelock, a doc- 


lege graduate ever. 


toral candidate at Tufts Univer- 
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sity who studies fomilies with 
gifted children. These children 
pose tremendous challenges 
for the entire family. “We just 
try to keep him from getting 
bored,” says Michael's father, 
Kevin Kearney. 

Michael's parents think he 
would make a good college 
professor. But his current ambi- 
fion is to become a TV game 
show host. 


AEROSPACE 
Rocket, Come Home 


nd it did, establishing another 

first for the McDonnell Douglas 

DC-X experimental launcher 
[“Reusable Rocket Ships,” Feb.]. 

A cloud of hydrogen gas venting 
from the rocket’s fuel tanks accidental- 
ly ignited during liftoff in late June, 
damaging the craft’s shell. Despite the 
explosion, the rocket ascended normal- 
ly, with its propulsion and guidance 
systems functioning. When observers 
reported falling debris, flight manager 
Pete Conrad switched on an emergen- 
cy auto-land sequence 17 seconds into 
the flight. The DC-X obediently ex- 
tended its landing gear and descended 
to a tail-first touchdown at the Army's 
White Sands Missile Range in New 
Mexico. Try that with a traditional 
rocket; all you get is a big fireball. 

“We are pleased the vehicle re- 
turned essentially intact, so that it can 
be repaired and flown again,” says 
program director Paul Klevatt. The 
mishap occurred during the second of 
a series of five planned flights funded 
by NASA and the Pentagon’s Ad- 
vanced Research Projects Agency. 
—Stuart F. Brown 


The DC-X reusable rocket landed safely after an 
explosion tore a 15-foot-long hole in its shell. 


PELLA Door 


R REASON To Buy 


THe Human Bony 
TURNING Back Tur CLOCK 


re your sleep rhythms out of 
A: from working the night 

shift? Does jet lag make you tired 
and grumpy? Maybe you just need to 
lighten up. 

Precisely timed doses of bright light, 
it turns out, can rapidly reset the 
body's internal "clock" to match a new 
schedule. The artificial light can shift a 
person's sleep pattern by 12 hours in 
two to three days, according to Shift 
Work Systems of Cambridge, Mass. 

Body temperature, hunger, and 
sleepiness follow a pattern called the 
circadian rhythm. For most of us, body 
temperature hits its daily low around 
5:00 a.m. Sound asleep, we don't notice 
the corresponding drop in mental and 
physical performance. Many night- 
Shift workers, however, are on duty 
when their cycles hit bottom. 

Using patented technology, Shift 
Work's system exposes workers to as 
much as 5,000 lux of light. That's about. 
20 times brighter than the average of- 
fice or factory, but only one-twentieth 
as bright as outdoor light on a sunny 
day. The computer-controlled system 
gradually increases and decreases light. 
levels over the course of the night shift. 
This resets workers' internal clocks to 
peak during work hours. To help main- 
tain the effect, workers wear sunglass- 
es during the morning drive home, and 
sleep in darkened rooms. 

The system has been used by astro- 
nauts since December 1990. It has also 
been installed in control rooms, labora- 
tories, and offices at chemical and pow- 
er plants, an oil refinery, and the 24- 
hour headquarters of the U.S. Nuclear 
Regulatory Commission. Shift Work is 
currently developing personalized 
bright-light workstations for night- 
shift workers.—P. J. Skerrett 


HAZARDOUS WASTE 
Toxic SNEAKERS 


tod sneakers that flash when your feet 

hit the ground may be a bit, well, toxic. 
Their electric switches may contain a gram 
of the heavy metal mercury. To reduce tox- 
ins in its incinerators and landfills, Minneso- 
ta recently banned two offending models 
made by L.A. Gear of Santa Monica, Calif. 
Other sneakers, including some from LA. 
Gear, use no mercury. The manufacturer 
plans to phase out mercury.—M. D. 


Ks fashion has a new meaning: Those 


‘Test slide our 


or more-door models. 


Put yourself behind the beauty and performance of a Pella’ Hinged or 
Sliding Patio Door. No other brand offers more combinations of styles, 


sizes, colors and options to enhance the comfort and decor of your 


ZT 1.800-54-PELLA 


— 
WINDOWS 
&DOORS home. See them at your Pella Window 


Store’, or call for a free Pella Doors brochure. 


CODE: Cas1P4cT 


Quality like this only comes from Pella. 
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TARGET PRACTICE 


esting weapons such as antiair- 
Te missiles by shooting down 

jet-powered target drones gets ex- 
pensive. At the Army’s White Sands 
Missile Range in New Mexico, a new 
system called the Aerial Cable Test 
Range is making a variety of weapons 
tests cheaper. 

Project engineer Hank Stephenson’s 
design uses a three-mile-long Kevlar 
cable strung 1,000 feet above the valley 
and anchored to a pair of mountains. 
Believed to be the world’s longest un- 


A mock helicopter dispenses infrared flares to 
confuse a heat-seeking missile (above). The he- 
licopter travels along an aerial cable (right). 


supported rope span, the cable serves 
as an aerial pathway for suspended 
targets propelled by rockets or gravity. 
A glass-fiber mockup of a jet fighter, 
for example, can be sent down the ca- 
ble and attacked by a small missile 
without a warhead. When the weapon 
Strikes, it simply passes through the 
mockup, which can often be repaired 
and reused. The test system can also 
carry a platform for dropping bombs, 
or electronic equipment used to simu- 
late various types of aerial threats. 
Lightweight Kevlar was the materi- 


Mystery 
MAMMALS 


iologists seeking to pre- 

serve an unexplored 

wilderness in northern 
Vietnam have found an explo- 
sive cache of ammunition for 
their cause: the discovery of 
two previously unknown 
mammal species in the past 
two years. Only six other new 
species of large land mam- 
mals have been discovered in 
this century. 

In late June, World Wildlife 
Fund researchers announced 
the capture of a Vu Quang ox, 
named for the nature reserve 
where it lives. Also known as 
a sao la, the species was iden- 
tified from skulls, horns, and 


pelts in May 1992. But until 
the capture of a female calf, 
the animal had only been 


by scientists and the govern- 
ment to discourage hunting in 
the rainy, forested reserve. 


seen alive by local hunters. The Vu Quang ox is now list- 
World Wildlife Fund re- ed as endongered by the Viet- 
searchers recently publicized © namese government. The 
the discovery of another giant muntjac, which weighs 
species called the giant munt- about 100 pounds and is 
jac, or “barking deer.” And much larger than other known 
the researchers are now test- — muntjacs, may be common 
ing DNA samples from the but is heavily hunted. The 
antlers of a probable third slow-moving deer may already 
new species, an “as yet unde- be extinct. 
scribed, unnamed deer" “We don't go in for the 
known to hunters as the slaughter of wildlife," says 
“slow-moving deer." MacKinnon of conservation 
"We've stumbled on a pock- biologists. But the need for 
et that has a lot of local knowledge of the species in 
forms, so we may find quite a the Vu Quang reserve, recently 
lot more,” says John MacKin- — expanded to 150,000 acres, 
non, director of the Asian Bu- might require some "proper 
reau for Conservation. That old-fashioned collecting," he 
prediction depends on efforts — says——Joyce Gramza 
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al of choice for the 2.5-inch-diameter 
cable. A shorter steel-strand system 
has been used at Sandia National Lab- 
oratories in Albuquerque since 1968, 
but a steel cable that spanned the 
White Sands site would snap from its 
own weight.—S. F B. 


How Many 
PLanets? 


early two-thirds of Americans do 

not know how many planets are 

in the solar system (nine). Less 
than half can identify the group of liv- 
ing things with the most species (in- 
sects). More than half do not believe 
that humans evolved from earlier 
species of animals. And more than a 
third believe that humans lived at the 
same time as the dinosaurs. 

These findings come from a survey 
administered to 1,255 adults nation- 
wide. The survey was developed by 
the American Museum of Natural His- 
tory in conjunction with Louis Harris 
and Associates. “The public’s under- 
standing of science remains frighten- 
ingly low,” says museum president 
Ellen V. Futter. 

One note of optimism: Three-fourths 
of the respondents say they enjoy 
learning about science for its own sake. 


MEDICINE 
An Ecc A Dav 


iving up eggs may not be the best way 

ito hold down your blood cholesterol. In 

a study funded by the National Insti- 
tutes of Health and the American Egg Board, 
researchers at Columbia University moni- 
tored 20 healthy young men on lowfat di- 
ets who were fed zero, one, two, or four 
eggs a day. The researchers concluded that 
eating an egg a day has no significant effect 
on blood cholesterol levels. Reducing dietary 
fat is more important, says nutritionist Wan- 
da Howell of the University of Arizona. 


MILITARY TECHNOLOGY 
Science Miussites 


missiles could become a work- 

horse for the space program. The 
Clinton administration has agreed to 
let NASA use the rockets in innovative 
science launches that will carry experi- 
ments built and operated by universi- 
ties on shoestring budgets. 

Some 450 of the Minute Man II inter- 
continental ballistic missiles are sched- 
uled to be decommissioned according to 
terms of the START arms control 
agreement. The administration will re- 
lease three rockets initially for univer- 
sity-directed research, with more to fol- 
low after case-by-case reviews. 

The solid-fuel missiles are designed 
to blast out of underground silos, carry- 
ing warheads out of the atmosphere 
and raining them on enemy targets. In 
the service of science, the launchers 
could loft 350-pound payloads into 
Earth orbit. “We have these missiles, 
and they're cost-effective, so why not 
use them," reasons Paul Coleman, 
president of University Space Research 
Association, a liaison agency between 
government and universities. 

Dozens of proposals are expected 
from universities, some in alliance with 
national laboratories and industry, for 
the chance to run one of the first three 
launches. NASA has agreed to pay for 
the launches, capped at $8 million 
each, as a way to push newer and 
cheaper technologies, and to give expe- 
rience to young scientists and engi- 
neers. The missile launches are sched- 
uled to begin in 1995 from Vandenberg 
Air Force Base in California. The mis- 
sions will be controlled from university 
campuses. 

Coleman says Vandenberg could ac- 
commodate approximately two dozen of 
the small launches each year. "This 
could make space research more excit- 
ing and more participatory again," he 
says.—David Graham 


A: arsenal of Minute Man II 


Wouldn't a smooth sip of Jack Daniel's taste good about a 

WHEN JACK DANIEL first gazed upon the pure 
spring water in this limestone cave, he knew he 
was on to something. 


So he built a distillery around it. Because Mr. Jack 
realized right away the water he'd discovered was 
perfect for making his Tennessee Whiskey. For one 
thing, it’s 100% ironfree (iron is 
murderous to good whiskey). This 
precious natural resource, along with 
our charcoal mellowing method, has 


rareness since 1866. And, we believe, 
for its uncommon number of 
customers and friends. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government 
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AERO 


SPACE 


BY STUART F. BROWN 


hat is the question, as far as de- 
Ts pondering reusable rock- 

ets are concerned. Though the 
single-stage-to-orbit (SSTO) idea be- 
ing explored in the McDonnell Dou- 
glas DCX program is appealingly 
simple, nobody yet knows if such a 
craft can actually loft a useful pay- 
load into orbit. 

An engineering team at NASA 
Ames Research Center in California 
proposes a “low-risk” two-stage-to-or- 
bit (TSTO) launch system using a pair 
of winged craft built with as many 
off-the-shelf components and moteri- 
als as possible. The concept is one of 
three reusable-launcher designs NASA 
studied in its Access to Space report 

(“Reusable Rocket Ships,” 
Feb.] 
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Multiple-stage rockets using throw- 
away boosters are a welproven but 
expensive way to put payloads into 
orbit. The NASA Ames system would 
instead use a runway-aunched, 
winged booster with a smaller or 
biter perched on its back—hoth de- 
signed to touch down on wheeled 
landing gear. 

The mother ship would take off and 
accelerate using existing turbofan jet 
engines developed for the F-22 fight 
er plane but modified to burn hydro- 
gen fuel. As the mother ship 
reached a speed of Mach 1, a 
set of ramjet engines sharing 
the same airinlet ducts would 
also ignite. Above Mach 2, the turbo- 
fans would shut down, with the ram 
jets alone providing acceleration to 
Mach 5. Then the lifting-body daugh 

ter ship would use hydrogen: 
fueled rocket en- 
gines to 


P P4 


dimb through the up- 

per atmosphere into 

orbit I 
All the elements f 

needed for this two | 

stage launching system [ 

exist: advanced turbo- 


a 


fan engines, Mach 5 
ramjets, lifting-body aerodynamic 
shapes, high-speed air inlets, suit- 
able rocket engines, and methods 
for cooling high-temperature struc- 
tures with cryogenic liquid hydrogen 
fuel en route to the 
propulsion system. 
Avoiding the 
need to invent 
or discover 
what en- 
gineers 
call “un-ob- 
tanium" is 
the cost-saving 
principle. 
An important sec- 
ondary role for the 
lower-stage mother ship 
would be as a flying test bed 
for hypersonic (faster than Mach 5) 
scramjet engines, advanced ramjets 
thot can burn hydrogen fuel 
mixed with cir flowing at 
supersonic speeds. Re 
ports of progress in 
wind-tunnel scram 
jet testing 


A full-size version of this subscale 
Rocketdyne scramjet engine (above) 
could be tested on a two-stage-to- 
orbit booster, which would launch 

a piggybacking daughter ship into 
orbit (below). 


are streaming in from U.S. labs, yet 
the Russians are the only ones to 
have actually tested a scale-model 
scramjet in flight—by mounting it 
atop a high-speed missile. NASA and 
the Pentagon are now embarking on 
a similar scramjet research program 
called HySTP. It's a successor to the 
collapsed X-30 National Aerospace 
Plane project, which spent $1.5 bil 
lion on a scramjet-powered SSTO 
spaceplane that never got built 
The NASA Ames TSTO proposal is 
unique because it addresses a 
tricky aspect of scram: 
jets—their sensitivity to a 
factor called “scaling.” Test 
results from a small-scale 
model scramjet, it turns out, 
may not accurately predict 
how a fullsize version (up to 
30 feet in length) will per 
form. A way around this vexo 
tion: A fullsize scramjet could 
be swapped for one of the low: 
tisk TSTO mother ship’s multiple 
turbofan-ramjet modules and 
safely proven on a 
real mission 


Its Father Was It was born of two powerful influences. 
A Workaholic. On the one hand, the Chevy Full-Size Pickup 


Its Mother Was 
Overbearing. 


comes from a long line of hardworking, 


dependable trucks. In fact, of all Chevy 


trucks sold in the last 10 years, 97% are still on the road. But there is another 
side to this Chevy. The side that mothers it, hovers over it and pushes it to be 
the best it can be. The people who bring it to life are all perfectionists. And 
they are just as tough on this truck as it is on the road. So it’s not surprising 
our full-size pickup has the highest owner satisfaction of any pickup: It's just 
à different breed. Chevy Trucks. The most dependable, longest-lasting trucks 


on the road. After all, wed hate to break a family tradition. 


( Thursdays 8PM er/er ) 


SEPTEMBER 29 
Blowing up the Dunes Hotel. 
Plus: a parrot with a 100-word 
vocabulary & a city that may 
be older than Babylon! 


OCTOBER 6 
A world record underwater 
dive to 410 feet. Plus: the 
Rube Goldberg contest & 
re-mapping the world with 
The Geosphere Project. 


OCTOBER 13 
High-tech advances 
revolutionize tropical 
exploration. Plus: the 
mystery of savants and an 
"inside" view of Old Faithful. 


OCTOBER 20 
First views of "living color" 
electron microscopy. Plus: 
Dolphin family groups & 
the Tacoma Narrows Bridge 
collapse. 


OCTOBER 27 
Terrifying footage of earth- 
quakes. Plus: Death Valley's 
mysterious Devil's Hole & 
Morocco's "meeting place 


of the dead". 


Di$envery 


MA Mem 
EXPLORE YOUR WORLD" 
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SCIENCE CST TECHNOLOGY 


Whar CRASHED In 
Roswru? 


fforts to shed light on a startling 

1947 press release issued by the 

Army Air Force are getting a boost 
from an inquiry by the General Ac- 
counting Office, the investigative arm of 
Congress. The press release announced 
that the AAF had recovered the wreck- 
age of a "flying disk" near Roswell, N.M. 
To date, the military has denied any 
knowledge or record of the event. 

Responding to demands by con- 
stituents, Congressman Steven Schiff 
of Albuquerque last year began writ- 
ing letters to officials, including then- 
Defense Secretary Les Aspin, asking 
for records of the Roswell incident. He 
got nowhere. 

Schiff turned to the GAO, which now 
has two staffers combing defense agen- 
cy files for documents about the inci- 
dent. The number and size of the 
archives yet to be searched mean the in- 
vestigation could take months, says 
GAO assistant director Gary K. Weeter. 

The "flying disk" story went out on a 
wire service shortly after Roswell Army 
Air Field's public information officer 
made the July 8, 1947, announcement, 
and was picked up by newspapers and 
radio stations. But within a few hours, 
the AAF dramatically changed its sto- 
ry. At a press conference in Fort Worth, 
Texas, Commanding General Roger M. 
Ramey of the Eighth Air Force told re- 
porters the debris had been misidenti- 


fied and was actually from a crashed 
weather balloon. 

Many students of the Roswell inci- 
dent—America's most durable UFO 
legend—believe this was when the spin 
doctors arrived on the scene. While re- 
searching their recent book, The Truth. 
About the UFO Crash at Roswell, au- 
thors Kevin D. Randle and Donald R. 
Schmitt videotaped an interview with 
retired Air Force Brigadier General 
Thomas J. DuBose, who said the weath- 
er balloon was a cover story “we could 
tell the press with a straight face." Du- 
Bose was Ramey's chief of staff in 1947. 

Officials and witnesses who saw the 
Roswell wreckage have described 
metallic debris of unusual strength and 
lightness; the retrieval of small, hu- 
manoid corpses; and threats by the mil- 
itary to keep local residents quiet. 

The GAO is not looking into these 
specific claims, but rather is investigat- 
ing the Defense Department's top-level 
refusal to deal with requests for infor- 
mation that should be available to the 
public. The agency is empowered to ex- 
amine all records of the federal govern- 
ment, and has access to classified docu- 
ments up to "sensitive, compart- 
mentalized information," one of the 
highest security levels. 

"This is a search for records, and not 
a search for UFOs,” says Weeter. “If we 
pull the lid off something that's more 
than just a radar tracking balloon— 
and let's not say it's aliens—I’m sure 
that the National Security Council 
would try to help the GAO decide 
what to do. I think then we'll have all 
the help in town we need."—S. F B. 


f million light-years distant. hotter than the sun, the gas 
Astronomers have previously was discovered to be spinning 
Founp: One found evidence for black holes at 1.2 million mph. Using this 
Back How in Virgo. But Hubble's greatly speed measurement, as- 
improved resolution, the result — tronomers calculated the ob- 
ong a staple of astrophysi- — of last December's shuttle ser- feds mos oe toon A 
cal theory and sciencefic- — icing mission, has given sien- — block hole. 
tion tales, black holes ore tists greater confidence. “I think Astronomers at Johns Hop- 
finally moving into the realm most of us suspected that black kins University in Baltimore re- 
of fact. holes exist,” says Richard found strong evidence for 
NASA's orbiting Hubble Space Harms of Applied Research another black hole at the center. 
Telescope has found "condu- Corp. in Landover, Md., a mem- — of Andromeda—o spiral 
sive" evidence for a black hole ber of the research team. “But galaxy similar to our own 
with the mass of three billion it's nice to get the proof." galaxy, the Milky Way. And Uni- 
suns crammed into an area The Faint Object Spectro- versity of Arizona astronomers, 
the diameter of our so- — graph, an instrument aboard using a new high-speed infrared 
lar system. The black hole,a the 2, measured the camera mounted on a Kitt Peak 
collapsed stor so massive and speed of a disk of ionized hy- telescope, believe they have 
cone ot ea NE drogen gas rotating around an spotted a black hole near the 
can escape its gravitational object believed to be the black center of the Milky Way. As- 
pull, eats at the heart ofan eh — hole—similar to the way a tronomers hope to prove the 
liptical galaxy named M87 in whirlpool of water forms existence of other black holes 
the Virgo constellation, 50 around a bathtub drain. Much as well. —4M. D. 


THE Moon moon's deepest valleys ond highest peaks ore a model for future ex- 

separated by more than 20 kilometers, double — plorotions. Built at a 

MAPPING Mission the distance scientists had thought. cost of only $80 mil- 

The spacecraft returned 1.6 million images of lion, Clementine was 

0s the moon from February 19 to May — the lunar surface, mapping many regions never originally designed to 


5, the Clementine spacecraft discovered before seen. “Clementine obtained full global cov- test advanced missile- 
that lunar craters and mountains are more erage of the moon,” says project scientist Carlé detection equipment, 
impressive than scientists had realized. The Pieters of Brown University. “That's a real first.” but later took on a 
Images from the far side of civilian science mission 
the moon show the South Pole- — as well ["Science & 
Aitken Basin, a crater that de- Technology News- 
scends 12 kilometers—more front,” Feb.]. 
than seven times deeper than The original plans also 
the Grand Canyon. Scientists called for a visit to the 
previously thought this basin asteroid Geographos. 
was only seven kilometers But a computer glitch 
deep; they now believe itis the ^ coused Clementine to 
deepest impact crater in the so — dump most of the fuel 
lar system. Calculating the for its steering 
depth of such craters helps sci- thrusters, precluding 
entists determine how much the asteroid flyby. 
heat was produced by the colli © —Michoel Coroll ws B 
sions that created them. “It 
gives us a glimpse into the early The image mosaic at 
period of formation of the Earth- left shows a deep 
moon system,” says Pieters. basin near the 
Overseen jointly by NASA and = moon's south pole. 
the Pentagon’s Ballistic Missile — At right, Earth floats 
Defense Organization, the above the lunar 
Clementine mission may be north pole. 


Worltor 


The phenomenal talent of a savant sculptor. A visit to Morocco's 
"meeting place of the dead." A parrot with a 100-word vocabulary. 
Find yourself in the zone where science and mystery meet. 
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AUTOMOTIVE 


DESIGN 


Tur Lonc AND 
SHORT Or m 


les or less, or those who top the 6- 

foot 2-inch mark, frequently have 
trouble getting comfortable in cars. 
The reason: They don't fall within the 
height guidelines used to design auto- 
motive seating. 

"Right now, when those people ad- 
just their seats back and forth, it 
changes the car's original design ge- 
ometry, says Rex Smith of Comcorp 
Technologies. *It changes their foot 
position relative to the pedals and 
their body position relative to the 
Steering column." Sitting too close to 
the steering wheel can be hazardous if 


D: who stand at 5 feet 4 inch- 


MARIO FERRO 


the car is fit- 
ted with an air 
bag, and sitting too 
far away can limit the 
bag’s effectiveness. 

Comcorp, of Warren, Mich., is test- 
ing an adjustable pedal system that 
would enable drivers to move the ac- 
celerator and brake pedals rather 


than fiddle 
with the seat. 
The company's 
solution in- 
volves an elec- 
tric motor, an ad- 
justable pivot, and a 
flexible drive cable that 
powers a sliding pedal as- 
sembly. To move the pedals, 
the driver simply pushes a dash- 
board-mounted switch that acti- 
vates the motor, sliding the pedals 
into position. The adjustable pivot 
ensures that the pedal angle 
stays within the manufacturer's 
specifications. It also ensures 
that effort needed to engage the 
brake and control the gas doesn't 
change as the pedal angle changes. 
Comcorp has installed the ad- 
justable pedal system on about 80 ve- 
hicles from almost every major au- 
tomaker, including Chrysler, Ford, 
General Motors, Honda, Mazda, Mit- 
subishi, Nissan, and Toyota, Smith 
says. Toyota already has displayed a 
concept car employing the pedal. 

The adjustable pedal can cut the 
amount of driver seat movement in 
half on most autos, Comcorp officials 
claim. But there's no word yet if the 
system will appear in production 
cars.—Chuck Murray 


ET 
X no 


reton : breath- 
taking; Bugatti claims 
zero-to-100 kph at less 
than 3.5 seconds. The 
claimed top speed— 
which | did not attempt 
to reach—is 212 mph 
for the GT and 220 mph 
for the S model. The 


le name is a legend; the price 

is as well. But I'll get to that 

later. What is important to 
know about the new Bugatti EB 
110 is that we're talking Exotic, 
with a capital E. Standing a mere 
43.8 inches high, the aluminum 
skin of this ultimate two-seater is 
stretched over a carbor-fiber chassis 
that was developed by Aerospatiale, : 
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1 a French aerospace company. A 
: 3.5Hiter V12 behind the seats is 
pumped-up via four turbochargers. 
This 60-valve engine—five valves: the Bi 
į per cylinder—produces 560 horse- £ 
£ power at 8,000 rpm, driving all 
: four wheels through a six-speed 
manual transmission. Doors rise up- 
$ ward for entry; they're power-assist- 
: ed for opening, but dosing is a 
i manual operation. 

1 drove both the GT and S ver- 
sions (the S is 400 pounds lighter 
and has 51 more horsepower than 


: the GT) of the EB 110 at a closed 
: track at Michelin's test facility in 

$ South Carolina. (Michelin supplies 
i's race carlike rubber: 
245/40ZR 18's in front and 

1 325/307R 18's in the rear.) Driv- 
ing this exotic beast is surprisingly 


$ trols fall readily to hand; the six- 
1 speed snicks through the gears, and 
$ the engine's massive torque pulls 
$ strongly at virtually all speeds. 


four-wheeldrive system 

: and alkindependent suspension pro- 
: vide exceptional road holding; the 
car feels as though no force on the 
planet could unstick it from the 
course the driver sets for it. 

Price, as befits the namesake of 
the extraordinary cars crafted by 
Ettore Bugatti from 1909 until his 
death in 1947, is also breathtak- 
ing: Bugatti Automobili S.p.A 
(Campogalliano, Italy) plans to sell 
the EB 110 in the United States for 
1 between $300,000 and 
? $350,000.—Richard Stepler 


hey came to BMW like a 

pack of Oliver Twists, 

pleoding for more. Says 
Jim Tulk, editor of the ACA 
Whisper Bomb newsletter, a 
publication for BMW addicts: 
"We wonted more torque. 
More speed. More horsepow- 


ing the M3 to our shores. 
Power-hungry drivers will 
crave the M3’s engine. 
BMW’s Motorsport division 
handcrafts the 3.0Jiter 240- 
horsepower powerplant to 
give enthusiasts more than 


and the soul of a race car 


er." BMW conceded by import- 


merges, with the exhaust 
note piping up and the tach 
hurrying toward its 6,500-rpm 
redline. 

The first M3 (1988 to 
991) looked like it was hob- 
bled together by a street racer 
with a rivet gun and a pen- 
chant for wings and air dams. 
The 1995 model is far more 
tastefully styled, with an ele- 
gant air dam up front flowing 
smoothly into flared rocker 
panels. It blends well with the 
pronounced shoulder bulges in 
the fenders that accommodate 


? Coming to America: BMW's ele- 


grey rhe M3 doen wu 
enthusiasts want— 
horsepower, torque, and speed. 


A few purists point out that 
the U.S. and European M3 


vs. 240) and a higher top 
speed (155 vs. 137 mph), 
ringing the Euro M3 to Amer- 
ica would have hobbled the 
or with a lofty $50,000 


they asked for. Torque comes 
ordine around 2,000 rpm and 
propels the M3 up to around 
be 000 90 mm. where a distinc- 


sweet spot is experi- 
eat At this point, a differ- 
ent set of cam lobes engage 


ELECTRONICS 
NETWORKING On WHEELS 


linked by a network, why can’t the 

computers in your car be similarly 
connected? 

Following the lead of Chrysler, 
which has developed interactive net- 
works for its LH cars, Mazda and 
partner Furukawa Electric Co. have 
developed their own version of the 
technology. It relies on integrated cir- 
cuits and a communication protocol 
that allows the signals from all elec- 
tronic sensors and control systems in 
a car to travel through just a few 
loops of wire. Control signals are 
mixed, or multiplexed, and can be 
shared with all the car's systems. 

What are the advantages? Lower 
costs and increased performance: 
Mazda says the networking scheme 


I: the computers in your office can be 


: lower than on the 325i im- 
£ parts an aggressive profile. 


rice tag. The U.S. price for 
the same car with a slightly 
ifferent engine: $36,000. 
With that kind of price differ- 
ence, the Europeans can keep 
Í their extra 42 horsepower. 


can rid a typical luxury car of about 
22 pounds of wiring. Less wiring and 
fewer connections mean production 
cost savings. Less weight translates 
into better gas mileage for the life of 
the car. What’s more, sharing data 
between such systems as antilock 
brakes and four-wheel steering mech- 
anisms will allow them to operate 
more precisely. 

Mazda engineer Naoki Hiwa says 
that the new network is based on a 
previous Mazda system that moni- 
tored only the interior comfort con- 
trols. Using the older system as a 
base, engineers enhanced its capabili- 
ties by boosting the network signal 
transmission speed to the level need- 
ed by antilock braking systems. Re- 
ducing the cost of the integrated cir- 
cuits, which are placed throughout 
the car, was a second breakthrough. 
Mazda plans to introduce the technol- 
ogy in a new model to be announced 
later this year.—Dennis Normile 


COMPONENTS 
SHAVING Costs 


etroit automakers are taking 

steps to simplify automotive elec- 

trical connectors and standardize 
them in all their. cars. The Big Three 
currently use more than 100 different 
designs for electrical connectors. They 
want to trim that number to just ten 
by the year 2009. 

Cutting complexity eliminates a 
morass of spare parts and should re- 
duce the cost of a vehicle, a savings 
that would ultimately be realized by 
car buyers. The new connectors are ex- 
pected to appear in 1998 vehicles. 


CATALYTIC 
CONVERTERS 


Tur STEEL THERMOS 


‘atalytic converters are wonderful de- 
ai sacre iem lucra 
haust into relatively harm| 

bapa br e sa 
they're cold. While a converter is warming 
up to temperatures hot enough to remove 
hydrocarbons, untreated fumes leave the 
tailpipe, fouling the air. This “cold start” situ- 
ation accounts for an estimated 60 to 80 
percent of automotive emissions. 

Ad Ss CONTR SE]. 
at the Nationol Renewable Energy 
ry (NREL) in Golden, Colo., could a 
alyfic converters work more effectively. A 
NREL research team is investigating a design 
that insulates catalytic converters and keeps 
them worm. Current prototypes hold 350°C 
for up to 12 hours, The temperature is well 
above the threshold of “light off,” the level 
at which catalytic converters begin to oper- 
ate, Goes jos Poter, leader of the research 


Mite dsabis fa deco s 'some- 
thing like a vacuum thermos” composed of 
steel rather than glass. The thermos sur- 
rounding the converter is made of three lay- 
ers of steel separated by a vacuum space. 
Once the device collects enough heat to 
maintain lighf-off temperatures, excess heat 


transfer heat to the cylinder's outer layer. 

The device is appealing because it is a 
passive heat collector and requires no out- 
side energy to charge it. Potter says Chrysler 
soon will be installing an advanced proto- 
type on a car for reabworld testing. “It’s not 
productready yet,” says Potter, “but we've 
shown some very interesting possibilities for 
lower cost and highly reliable way to re- 
duce emissions." 
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BRINGING CERAMIC 
Parts To EARTH 


Ihe benefits of using ceramic en- 
Te components are well known: 

They are tougher than metal 
parts, weigh less, and can withstand 
hotter operating temperatures. So 
why aren’t they being used now? 
High cost. 

But a new process for creating and 
curing ceramic shapes could drop the 
production costs of ceramic engine 
components enough to allow them to 
soon make their way into mass-mar- 
ket automobiles. 

Engineers Terry Tiegs and Jim Kig- 
gans from the Department of Energy’s 
Oak Ridge National Laboratory in 
Oak Ridge, Tenn., start with a shape 
made of plain silicon. This is then 
popped into a microwave furnace, 
where it is heated to about 2,400°F in 
a nitrogen-rich atmosphere. A reac- 
tion turns the material into silicon ni- 
tride; the heat is turned up, and the 
material quickly cures into the final 
product. 

Other techniques start with a more 


A Plasma 


nomenon to cause combustion. 
The railplug fires the jolt of 
plasma across the combustion 


chamber to ignite fuel in the 
chamber. Because the plasma 
is so hot, it can ignite fuel even 
technology developed for ^ when the mixture is very lean. 
the Strategic Defense Ini- — A leaner mixture not only im- 
tiative may eventually proves fuel economy, but low- 
find its way under the hood of ers hydrocarbon emissions. 
your cor. “Spark plugs have a station- 
The roilplug could end up re- — ary flame,” says railplug devel 
placing spark plugs in a car's en- — oper William Weldon of the Uni- 
gine. This device uses a system ~ versity of Texas at Austin. 
developed for the SD's railgun, — "They're dependent on the fuel 
in which a bolt of ultrahot plas- — molecules being close enough 
ma runs down a length of para- — together to carry the flame 
lel rail to propel a projectile. The — throughout the combustion 
roilplug uses the same phe- chamber. When the molecules 


oren't dose enough, as in lean 
mixtures, ignition doesn't take 
place or some of the fuel is 
released from the chamber 
unbumed.” 

The University of Texas has 
several working prototypes, but 
they are not quite ready for the 
market. 

The railplug’s major draw- 
back is its limited durability. In 
comparison with spark plugs, 
which have a lifetime of ap- 
proximately 150 million firings, 
railplugs hold up for only about 
one million firings. "We have a 
lot of ideas on how to improve 
that figure,” says Weldon. 
—enry Shine 


expensive initial material that is 
heated, then cooled, and placed in a 
different chamber to cure. Cutting 
back on the number of steps and us- 
ing a less expensive initial material 
means that the parts can be made at 
about half the cost of other ceramic 
components. 

Oak Ridge’s new ceramics are cur- 
rently being tested in engines. “Most 


of what we're making now are simple 
parts that don't come under a lot of * 
Stress," says Tiegs. Valve seats and 
cam rollers fall into that category and 
are being made now; high-stress parts 
such as engine valves and turbocharg- 
er rotors are expected in the near fu- 
ture. Companies that supply parts to 
Detroit Diesel and Caterpillar are 
cosponsoring the work. 


Great Balls of 


©1994 Robert Bosch Corporation, Sales Group. 


| AUTOMOTIVE 


he Audi A8 luxury car that de- 
buted in Europe this spring is the 
first production car to use extrud- 

| ed aluminum for its structural frame. 

| Audi says the A8 kicks off a series of 
cars with the innovative structure: It’s 

| slated to appear soon in the next- 

| generation 80-series as well as in a 

| new small car. 

Rather than aim for the lowest 
possible curb weight, Audi engineers 
used the light material to increase k 
the car's rigidity and crash worthi- — : sign puts the pivot Audi's AB is the first production car with a structural frame of extruded aluminum. 
ness. Although light for its size, the- £ point of the front 
AB flagship is hardly a feather- wheels in the center of the tire tread, : sion during high-speed cornering... pany at least six years ahead of oth- 
weight, weighing in at slightly more ing. : Anew “smart” antilock braking + er car manufacturers experimenting 


than 3,200 pounds for the 174- Í system reduces rear brake pressure £ with aluminum. Since no one else 

horsepower, 2.8-liter V6 version, : while cornering, and on electronic £ has moved beyond the research 

and 3,800 pounds for the four- i differential lock acts as a limited-slip £ stage, Audi may be right. The A8 

wheeldrive Quattro 300-hp, 4.2- the German autobahn, the AB is re- £ traction-control system. Combined ` € will be produced in limited vol- 

liter V8. markably free from any effects i with four-wheel drive, this may be- $ ume—some 16,000 planned this 
Structural integrity and exotic ma~ £ caused by side winds or mottled £ the ultimate system for distributing £ year for the European market—and 

terials ore not enough to guarantee £ road surfaces. The A8's ride is plush, : traction on slippery surfaces. should arrive in the United States by 


| contention in the rarefied atmo- but the car sometimes lacks prec- £ — Audi claims the A8 puts the com- : 1996.—Dan McCosh 


No other plug fires like the Bosch 
Platinum spark plug. That’s because no 
other plug has such a unique design. 

For example, while some other plugs 
only have platinum on the tip, we’re the 
only spark plug with a 99.9% pure plati- 
Bosch Platinum is the only num center electrode engineered into a 
emet unique extended insulator design. 
just the tip like some other The results are quicker starts, smoother 
‘spark plugs. We guarantee ra i : 
you'll oel the difference acceleration and improved fuel efficiency. 

We're so confident in their performance, 
we can make this guarantee. If you don’t feel the difference 
Bosch Platinum makes in your car, we'll pay for the plugs. 

And right now, when you purchase a set of Bosch 
Platinum spark plugs, you'll get a 
25€ rebate per plug and a chance 
to win one of ten free trips to the 
Fast Track School of High Perfor- 
mance Driving in Charlotte, NC. 
See store for complete details. 

So if you want to improve your car's performance, give it 
the ultimate fire power. Install Bosch Platinum today. 


For the Bosch retailer nearest you, (G) 


GI 1800-882 8101. The Ultimate Spark Plug 


AUTOMOTIVE 


TIRES 
COMPUTERIZED TIRES 


any parts of the modern au- 

tomobile have been com- 

puterized, so why not the 
tires? That’s the question asked 
and answered by Fioravanti, a 
Moncalieri, Italy, design firm. The 
company’s Sensiva concept car 
rides on the world’s first computer- 
ized tires. 

Developed in conjunction with 
Michelin, this advanced rubber 
contains a band of pressure-resis- 
tant elastomer residing just be- 
neath the tread. As the tread 
twists and squirms in response to 


varying loads, the sensitive elas- 
tomer generates electrical signals. 
These signals are transmitted to an 
on-board computer that also receives 
driving commands and feedback on 
vehicle dynamics (such as forward ve- 
locity, suspension movement, and cor- 
nering rate). While processing a 
wealth of incoming signals, the com- 


ALTERNATIVE FUELS 


HYDROGEN Goes 
To Work 


ippon Steel has an abundance of hy- 
N drogen at its steel sheet manufactur- 

ing facilities and has provided fuel 
for Mazda’s hydrogen-powered concept 
cars since late 1992. Mazda, in turn, is 
come Nippon Steel one of its most ad- 
vanced hydrogen-fueled vehicles to moni- 
tor the car’s performance in “everyday 
work situations.” 

Mazda has converted a rotary engine 
to feed on hydrogen and has installed the 
unit in a modified Capella Cargo (a 626 
station wagon). The car's hydrogen fuel is 
stored in 20 metathydride cells and is re- 
plenished at a refueling station on the job 
site, Nippon Steel’s Hirohata Works. The 
hydrogen-otary car will be used for on- 
site deliveries. It will go about 100 kilo- 
meters between refuelings and is expect- 
ed to cover about 20,000 kilometers 
during the one-year fest. 

This is the first time a hydrogen-pow- 
ered vehicle has left the pampered envi- 
rons of the laboratory and test track. The 
loan ends in January 1995. Nippon Steel 
is expected to produce an objective as- 
sessment of the vehicle's fuel efficiency, 
engine performance, and refueling logis- 
tics. —Dawn Stover 
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puter dispatches instructions to active 
driveline and suspension systems to 
optimize vehicle performance. 

By perfecting smart tires for future 
automotive applications, Fioravanti 
hopes to leapfrog the level of perfor- 
mance offered by ABS, traction control, 
and all-wheel drive.—Don Sherman 


RESEARCH 
THe SOUNDLESS Car 


lowly but surely, Europe is begin- 

ning to adopt more stringent regu- 

lations for auto emissions. Euro- 
peans are also paying attention to 
noise made by cars and have mandat- 
ed a drop in noise levels from 77 deci- 
bels (dB) to 74 dB in 1995. 

Britain’s Motor Industry Research 
Association took a stock Rover 416 SLi 
into the lab to see how quiet it could 
make the car. First, researchers identi- 
fied the engine and transmission, the 
tires and road surface, and the exhaust 
as major sources of noise. Then they 
took steps to muffle that noise. 

To dampen engine din, engineers en- 
cased the engine bay in lead and fiber- 
glass. Unfortunately, this left no room 
for the radiator and cooling fan, so 
these parts were moved outside the car 
and ahead of the engine. Racing slicks 
replaced ordinary tires to minimize 
noise between the rubber and 
the road, and skirts made of 
sound-absorbing mate- 
rial were added to 
the car’s body. 

The exhaust sys- 
tem went through 
the most elaborate 
fix. Engine exhaust 
was routed through 
the front of the en- 
gine compartment, 


MATERIALS 
Dressinc Up METAL 


issan has begun funding the develop- 

ment of a laser-forging process to cre- 

ate high-temperature alloys for car 
engines. 

The process, developed by a team under 
Jyoti Mazumder of the University of Illinois 
at Urbana-Champaign, uses lasers to heat a 
loys to thousands of degrees for a second, 
alloys remain intact at or above their former 
melting point and enjoy significantly im- 
proved strength. The maximum operating 
temperature of nickel superalloys, for exam- 
ple, increases 200°C when treated with the 
process; other alloys also improve. 

The work will help Nissan explore the 
idea of cladding cheaper metal with a coat 
of laserimproved alloy, allowing engine 
parts made from cheaper metals to perform 
like expensive alloy components. 

Areas where an engine faces the impact 
of combustion, such as the valve seats, the 
pistons, and the cylinder walls, are being sin-- 
gled out for study. The end result could be a 
high-performance engine that is very inex- 
pensive to manufacture. 


up over the hood, along All 
the windshield’s A pillar, dres: 
and onto the roof. There, vp with 
it went through a heavy- nowhere 
duty truck muffler bolted to go: 
to the roof. a 
The Rover, which al- 
ready meets 1995 Euro- 
specs for noise with a 
reading of 71 dB, man- 
aged to drop an addi- 
tional ten dB with the 
modifications. The work 
is expected to help future 
designs by quantifying 
exactly how much noise 
each element adds to the 
total noise 
made by a 
car. 


Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose® Wave® 
radio to believe it. The secret of its extraordinary 
sound is the patented acoustic waveguide speaker. 
It amplifies and enriches, producing natural, lifelike 
sound from a radio small enough to fit anywhere. 

The Wave’ radio is designed for convenience 
as well as great sound. There’s a handy remote 
control, pre-set buttons for your favorite stations, 
and many other features. You can even connect it 
to a portable CD or cassette player to enjoy your 
favorite music. 


Don't look for the Wave" radio in stores; it's 
available directly from Bose. Simply call the toll- 
free number or send the coupon below to receive 
a complete information kit or to try out the Wave” 
radio in your home for fourteen days, satisfaction 
guaranteed. Otherwise, just return it for a full 
refund of the purchase price. 

Only Bose offers all this advanced technology 
for just $349. Call 1-800-845-BOSE, ext. RP103, or 
send the coupon today. 

And learn all about a BOGE 
small wonder. Better sound through research. 


Call 1-800-845-BOSE, ext. RP103. 


= a 


TELEPHONE - 


Or mail to: Bose Corporation, Dept. CDD-RP103, The Mountain, Framingham, MA 01701-9168, 


HOME 
TECHNOLOGY 


APPLIANCES 
DRYER Or THe FUTURE 


ick Mace stuffed wet towels and 
R: into the dryer, selected a 
fabric-humidity level, and punch- 
ed the green Start button. An odd, low 
hum filled the room. Just ten minutes 
later, Mace yanked the towels out of the 
prototype microwave clothes dryer. 
“Now,” said Mace of ASTeX Gerling 
Laboratories in Modesto, Calif., “feel 
the difference.” Barely warm, the tow- 
els seemed damp for an instant, until 
remaining surface humidity evaporat- 
ed. And they were soft, “That’s because 
the microwaves selectively heat the wa- 
ter, steaming the fabrics,” says Mace. 
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£ The results may help the team 


TERMITES determine the most effective 
Check In... way to get rid of the critters. 
For each test, the researchers 
on't let this house’s rilled holes in Douglas fir 
name, Villa Termiti, fool ^ : boards, dropped in 75 drywood 
you into thinking it’s a termites, then placed the 
quaint Mediterranean hotel. It’s : boards inside the villa. Then 
a house of slaughter—of ter- : they invited six commercial ven- 
mites, that is. dors to administer various exter- 
The 20- by 20-foot house £ mination 
was erected at the Forest Prod- : chemicals to electrocution. 
ucts Laboratory in Richmond, : — Preliminary results, reports 
Calif., by University of Califor- = Lewis, indicate that two types 
nia ond USDA Forest Service 
scientists to perform large-scale 
pest tests “without tearing or £ carbon dioxide—were com- 
burning up someone's home,” : pletely effective, destroying all 
says researcher Venard Lewis. € insects. Using injections of liq- 


Designed for the Electric Power Re- 
search Institute by ASTeX and Thermo 
Energy Corp. of Palo Alto, Calif., the 
dryer saves 20 percent of the energy 
expended by regular dryers—and cuts 
drying time by two-thirds. (The proto- 
type appliance does use a conventional 
electric-resistance heater to help draw 


; uid nitrogen to freeze the inm- 
sects at a chilly -292°F also 
killed every bug, although 
“that was at a very high dose, 
so you can bet we'll repeat the 
experiment with lower doses,” 
says Lewis. At the other ex- 
treme, jacking the internal 
temperature of the structural 
wood in the villa to more than 
120°F “got 99 percent of 
them,” he says. Treatments us- 
ing microwave energy and 
zaps of electricity were less ef- 
fective, killing 93 percent and 
80 percent, respectively. 

Are these tests indicative of 
teathouse results? “Well, we 
did have a litle bit of overdos- 
ing going on,” Lewis concedes, 
then adds, “but the bung is 
still standing.” The researchers 
are now repeating the tests us- 
ing naturally infested boards, 
which may contain up to 
1,000 bugs each. Final results 
are expected later this year. 


What's the best way to kill 
termites? Researchers compare 
: popular techniques. 


the moist air out of the 
machine.) The dryer also 
handles woolens and del- 
icate fabrics that would 
ordinarily be dry- 
cleaned. That's because 
conventional dryer air 
can reach 350°F—essen- 
tially baking clothes— 
while air inside the mi- 
crowave dryer peaks at 
about 110°F. 

What about metal 
buttons, zippers, coins? 
No problem, say re- 
searchers, because these 
objects are generally too 
small to be affected by 
the several-inch-long microwaves. 
Long, thin items like bobby pins, pen- 
cils, and twist ties could get hot 
enough to singe fabrics, however. Two 
potential solutions: The dryers might 
employ longer microwaves. Or, the 
dryer’s solid-state humidity sensor, 
which determines when a load is fin- 
ished, could be adapted to detect fabric 
scorching. 

Prototype models will soon begin a 
year-long field test. Units are also be- 
ing evaluated by Maytag and Whirl- 
pool for full-scale production. The dry- 
er could cost $600 to $800 and be 
available in two to three years. 
—Mariette DiChristina 


INFORMATION 
Questions AND ANSWERS 


ontemplating a home-energy au- 
C Confused about heat pumps? 

Homeowners with these and other 
energy-related questions can now get 
answers from the Energy Efficiency 
and Renewable Energy Clearinghouse. 
EREC distributes free fact sheets and 
brochures; it also provides responses to 
technical inquiries as well as referrals 
to professional associations, laborato- 
ries, and other resources. 

The clearinghouse was established 
by the Department of Energy, which 
consolidated two previous services, the 
Conservation and Renewable Energy 
Inquiry and Referral Service and the 
National Appropriate Technology As- 
sistance Service. 

Homeowners can reach EREC by 
phone at 1-800-DOE-EREC, by mail 
at Box 3048, Merrifield VA 22116, 
or via Internet at energyinfoGdel- 
phi.com. 


More JAPANESE Homes 
Go Solar 


he Japanese government is trying to 
Te solar power a boost. New regulo- 

tions require that utilities buy surplus 
power from residential customers. Also, the 
government will subsidize up to half the cost 
of buying and installing a residential solar 
power system. 

Companies such as Sanyo Electric and 
Sharp offer complete systems that indude 
solar panels, mounting frames, wiring, an in- 
verter to convert the direct current flowing 
out of the panels to the alternating current 
used in homes, and the junction box and 
meters needed to tie into the utility grid. The 
utility pays the same rate it charges, about 
$0.24 per kilowatt-hour in the Tokyo area, 

Still, even with half the cost subsidized, 
prices will have to come down further for 
residential systems to really catch on. For 
example, a three-kilowatt system, which 
will cover the energy needs of the typical 
four-person Japanese household, costs 
about $50,000, including installation. 
—Dennis Normile 


Mape For THE SHADE 


all leafy trees clustered around a 

house can make a big dent in resi- 

dential air-conditioning bills. Now 
researchers at Ohio State have devel- 
oped a way to speed up the growth of 
native shade trees—and the local 
utility plans to help promote fi 
these saplings to homeowners. ig 
The utility, American Electric f 
Power, claims that well-placed 
trees can cut a home’s cooling 
costs by as much as 50 percent. 

The project focuses on native 
trees—oaks, bald cypress, and 
black gum—that are difficult 
to propagate by conventional 
methods but, once estab- 
lished, are likely to thrive. 

The technique begins by 
sprouting tree seeds in a green- 
house, which extends the grow- 
ing season by several months. 
Later, the shoots are replanted 
in a container that is coated 
with a copper-based sub- 
stance, which inhibits root 
growth. “It’s like pruning,” ex- 


plains researcher Daniel Struve. “It 
promotes a dense root system” instead 
of stringy, weak roots. These sturdy 
roots decrease the damage caused by 
“transplant shock” when the tree is 
planted. As a result, Struve claims, he 
can halve the time required to grow a 
1.5-inch-diameter red oak. 


GREGG VALLEY 


YOU'D HAVE TO HAVE A 
HOLE IN YOUR HEAD TO DRILL 
WITH ANYTHING ELSE. 


THE SKIL HD6525 DRILL CAN HAN- 
DLE ANYTHING YOU PUT IT THROUGH. IT HAS 
A STRONG 4.2 AMP, VARIABLE SPEED MOTOR 
WITH A RANGE OF 0-2,500 RPM. AND FEA- 
TURES A PATENTED ROTATING BRUSH 
REVERSING (RBR™) SYSTEM WHICH DELIVERS 
POWER EQUALLY IN BOTH FORWARD AND 
REVERSE. ALL OF WHICH MAKES IT THE MOST 
SENSIBLE POWER TOOL CHOICE YOU COULD 
POSSIBLY MAKE. 


HEAVY DUTY 
TOUGH TOOLS FOR TOUGH JOBS, 


ILLUSTRATIONS BY S. DORSEY 


HOME TECHNOLOGY 


Goop MACHINES 
For Bap ALLERGIES 


gir moves though a fine cellulose fik : 


: ter (see illustration). From there, 


BY PHIL McCAFFERTY AND SANDY FRITZ 


omes are saturated with aller- 
gy-inducing particles so small 
they are measured by the mi- 
cron, and ordinary vacuum cleaners 
aren't capable of ridding floors and 
carpets of them. But a new genera- 
tion of ontkallergen vacuums can 
capture these tiny particles. 
Conventional vacuums simply pull 
in dust and deposit it in a porous 
bag, through which minute specks 
can pass. Antiallergy vacs, on the 
other hand, draw incoming air 
through a series of increasingly fine 
filters that prevent nearly all particles 
from escaping. In fact, all five ma- 
chines we tested guarantee to trap 
99 percent of what they draw in, 
down to particulates as small 
as 0.3 microns— 
about three-hun- 
dredths the diam- 
eter of a human 
hair. That 
means they'll 
onfi 


Air-Way Sanitizor 
Box 701 
Talladega AL 35160 


$ Vito-Vac brands, op- 


common allergy-cousing substances 
such as cat dander, pollen, mold 
spores, and dust mite fecal matter, 
as well as dust and dirt. We even 
tested one machine (the Nilfisk) 
near cigarette smoke and were un- 
able to detect any cigarette odor in 
the oir. 

Industriatstrength versions of 
these machines first appeared in the 
early 1970s and were used to pull 
asbestos from the air, to maintain 
air quality in rooms in which delicate 
computer components were manu- 
foctured, and to keep nuclear focili- 
ties clean. Few homeowners were 
willing to spend the $2,000 or 
more on these units, however. Im- 
proved design puts today’s vacs in 
the $600 to $1,500 range. 

The models we tested share com- 
mon features: o rigid conistertype 
housing to help retain fine particles, 
high suction rates (measured in cu- 
bic feet per minute), extensive seab : 
ing, and multiple filters that are the 
key to the vacuums’ effectiveness. 
After depositing coarse debris, 


double-wall cellulose bag, 


charcoal fiberglass 


i ALORS, ior ma " 
some people, Air through a Queen tic is 
justify the od- of all eap d 


each voc has its own series of filter 
materials, sometimes including on 


* odivated-charcoal filter ond a high- 


efficiency particulate air (HEPA) fil- 


£ ter made of glass fiber and paper 


like the Air Way ond 


erate in both up- 
right or horizontal 
positions. All five 
have some kind of 


99% at 
5,0 microns 


Of the five vacuums we tested; wo. 


: like the Nilfisk most. It includes a 

£ HEPA filter and activated-charcoal 

© elements, and it can be upgraded 
with optional parts. It’s the lightest, 
and at about $654, it's moderately 
priced for the power and perfor- 
mance it delivers. 


Filter Queen Majestic 
Health-Mor Inc. 
3500 Payne Ave. 
Cleveland OH 44114 


Miele S-280i 


22D Worlds Fair Dr. 
Somerset NJ 08873 


Miele Appliances Inc. 


cyclonic action, 
cellulose filter cone, 
charcoal cone, 
polypropylene filter cone 


99.9% at 
0:1 microns 


cyclonic action, 
biodegradable dust bag, 
electrostatic filter, 
fine-particle filter 


99.9% at 
0.19 microns 


Nilfisk GS90 


300 Technology Dr. 
Malvern PA 19355 


Nilfisk of America Inc. 


cyclonic action, 
cellulose bag, 

cotton main filter. 
HEPA filter, microfilter 


99:97% at 
0:3: microns 


Vita-Vac 
Vita-Mix Corp. 
8615 Usher Rd. 


Cleveland OH 44138 


cyclonic action; 


double-wall cellulose bag, 


99% at 
0.3' microns 


Charcoal filter, HEPA-type filter 
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Sponóred by 
|The American Gas Association 


“This is definitely one fire 
wouldn't want to put out. 


301 S. Perimeter Park Drive, Suite 227, 


P. O. Box 1148, Perris, CA 9557. 


2 


- Red Adair, world Famous ( Ailwell Firefighter 


Temco American Dream 

Vent-Free Gas Fireplace 
Products: Built-in & 

Freestanding Fireplaces, 
ogs & Inserts 


a Natural-looking fire with 
realistic glowing logs and embers 
a Entirely vent-free 

a Installs quickly and easily 
almost anywhere in the home 

a Multiple settings control heat 
@nd temperature 

2990926 energy efficient, using 
envirefimentally friendly clean- 
burninpuarural or LP gas 


TEMCO@ 


FIREPLACE PRODUCTS 
1-800-395-1598 


hville, TN. 37211 (815) 831-9393, FAX (615) 831-9127 
2, (909) 657-7311, EAX (909) 943-1841 
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ne of the most popular 

videos in Sweden is called 

| "Brasan," or “log fire.” 
7" There is no wood chopping, 

or hauling, soot, ashes or 
creosote build- -up in chimneys with this 
$35, one-hour video of slowly burning 
birch logs — also no heat and not a whole 
lot of romance. 


If the idea of watching an antiseptically 
clean fire on television leaves you a little 
cold, consider high-tech, natural gas-fu- 
eled fireplaces. 


They come in an array of sizes and styles, 
including inserts that tuck into existing 
masonry fireplaces and energy-efficient, 
free-standing stoves with air-tight combus- 


tion chambers. Some units have built-in 
fans to circulate heat throughout a room. 
Others have automatic dampers that close 
the flue even if you forget to, and keep 
warm air in the house when you’re not us- 
ing the fireplace. 


Gas units may not look a whole lot differ- 
ent from wood-burning fireplaces but the 
combustion process certainly is. Gas burns 
cleanly, uniformly and arrives in a pipe, 
not a truck that dumps a pile of logs in 
your driveway. 


It also can save you the cost of building a 
masonry chimney. Since many gas units 
can be vented with inexpensive, fire-safe 
exhaust pipes directly out a side wall with- 
out any chimney. 


Using a fireplace that operates like other 
gas appliances such as a furnace, water 
heater, or kitchen stove makes the whọle 
operation more convenient. Some models 


Alternatives to 
Old Fashioned 
Fireplaces 


even start up at the touch of a button on a 
remote control. 


Here is a closer look at how the new gas 
fireplaces compare to the traditional wood- 
burning ones. 


FIREPLACE FUELS 

There can be all kinds of problems using a 
wood-burning fireplace unless you use 
seasoned hardwood (the hardest and the 
most expensive wood to buy.) Green or 
softwood doesn’t give as much heat as 
hardwood because it doesn’t contain as 
much wood fiber. One “cord” (a 4-by-4- 
by-8-foot pile) of softwood aspen logs 
weighs about 2,200 pounds and delivers 
13 million BTUs of heat. The same sized 
pile of hardwood hickory logs weighs 
twice as much and delivers 25 million 
BTUs. But even if you pay for hardwood, 
some sellers throw in some soft and wet 
wood that you probably won’t notice — at 


least not until you try to burn it and get 
hissing steam instead of crackling flames. 


With a gas-fueled fireplace you get a 
steady and uniform fuel supply with the 
same shut off and safety features found on 
other gas household appliances. And, your 
fireplace fuel won't get rained on and rot, 
or be buried under a foot of snow. 


In standard wood-burning chimneys there 
generally are two walls to contain flames 
and combustion gases: an outer wall, say, 
of bricks or stone, and an inner liner, the 
flue, which often is made of hollow, terra 
cotta blocks. These traditional masonry 
chimneys are expensive to build, and so 
heavy that they need a solid concrete foun- 
dation just like a house. 


You could use an existing masonry chim- 
ney for a gas-fueled unit, but you don't 
have to. Space-saving, fire-safe pipes can 
carry exhaust from the back of the fire- 
place combustion chamber straight out a 
side wall. 


The newest innovation in gas fireplaces 
are vent-free ones with burners designed 
to reduce carbon monoxide during com- 
bustion. Despite the extra, built-in safety 
feature of an oxygen depletion sensor, 
which shuts off the fireplace if oxygen 
drops below a preset safety level, some 
states and localities, including California 
and New York, have not approved vent- 
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free models. Three of the four model 
building codes that control construction 
standards nationwide allow vent-free units, 
but one, used mainly in western states, 
does not. 


NON-POLLUTING 
OPTIONS 


Using wood may seem to be the most en- 
vironmentally correct option. After all, it 
is a unprocessed and renewable fuel. But 
the combustion byproducts of wood fires 
have become an increasingly serious threat 
to air quality. 


Before fuel costs escalated in the early 
1980s and caused a surge in wood stove 
use, wood-burning emissions were in- 
significant. But as wood stove sales 
climbed to about 800,000 a year, on cold 
winter days many towns became shrouded 
in a noticeable layer of wood-stove smog. 
Cities such as Dehver reported that wood 
stoves were producing almost half as 
much carbon monoxide pollution as cars 
and trucks. Some municipalities even 
banned new installations of open fire- 
places that burn wood. 


But smoke is only part of the pollution 
problem. Along with the pleasing aroma of 
à wood fire you also get creosote, a sticky, 
dark brown by-product of wood combus- 
tion. Smoke escapes up the chimney, but 
creosote sticks to the masonry walls where 
it accumulates and hardens. Unless the de- 
posits are removed periodically, which 
means calling in a professional chimney 
sweep, they can re-ignite. And, if the fire 
goes unnoticed, burning unchecked in the 
flue, the extreme heat could cause the 
mortar and tiles to crumble, allowing 
flames to spread rapidly into living spaces. 


Using natural gas eliminates creosote 
problems because the flames rise through 


A vent-free log set offers high efficiency 
supplemental room heat. 


A see-through fir 


synthetic logs that don't burn. You won't 
get the crackle of a real wood fire. But you 
won't get creosote deposits inside the 
chimney, either. 


ENERGY EFFICIENCY 


The newest, high-tech, gas-fired furnaces 
can offer up to 96.5 % fuel efficiency. By 
comparison, traditional masonry chimneys 
may be only 50 percent efficient, exhaust- 
ing half their heat. Worse yet, masonry 
fireplaces in newer homes may be even 
less efficient because they tend to be squat 
designs with deep fireboxes. They are 
good for trapping smoke, but keep in heat, 
too, sending it up the chimney. 


Tall, shallow fireboxes, generally know as 
"Rumford" designs, radiate much more 
heat into a room and are more energy-effi- 
cient. But are notorious for puff backs. 


As energy-efficiency became increasingly 
important, many homeowners added glass 
doors, or stopped using the open hearth in 
favor of a metal insert or free-standing 
stove with an air-tight firebox to control 
combustion. Air-tights milk more heat out 
of a fire and some models can keep a small 
fire going overnight. But those slow-cook- 
ing fires can produce an excessive amount 
of creosote — a problem you don't get 
with gas-fueled units. 


While fireplaces are generally used more 
for atmosphere than a main heat source, 
gas fireplaces and stoves have heating ca- 
pacities ranging from about 20,000 up to 


7 fs k 
lace for optimim flexibility to two rooms. 


40,000 BTUs per hour, which can be 
enough to provide supplemental heat for a 
2,000 square foot house. You won't get 
the 96.5 percent efficiency of a high-tech 
gas furnace, but some air-circulation mod- 
els of gas fireplaces are rated at 78 percent 
energy efficiency, according to gas appli- 
ance manufacturers. 


CONTROLLING THE FIRE 


Like garage doors you can open from your 
car and cable channels you can surf from 
the couch with a remote control, gas con- 
trol technology makes it possible to ignite 
the fire from a distance with one finger. 


Sophisticated remotes also can control 
thermostats that adjust combustion to 
maintain a specific room temperature, 
raise or lower blower speed on heat recir- 
culating models, and even adjust the 
height of the flames. 


Gas fireplace manufacturers have built in 
some high-tech tricks you just can't do 
with wood. Now they are working on 
subtle improvements designed to make a 
gas fireplace more like the real thing. 
Two features to look for: incense to cre- 
ate a wood fire aroma and built-in mecha- 
nisms to simulate the crackling sounds of 
burning logs. 


Mr. McClintock is a nationally syndicated 
newspaper columnist and network radio 
host. He writes for numerous publications 
and is a best-selling author of many home- 
related books. 


Cure For The 
Common Cold. 


Nothing chases the chill from a room like a Vermont Castings gas stove. With cast iron construction 
and a realistic wood-like flame, they radiate a warm glow. Our products come in an array of porcelain enamel 
colors to complement any room. Vermont Castings stoves are easy to install with our no-chimney, direct vent system. 
And with features like matchless push-button ignition and optional remote control, they're simple to operate. 
Vermont Castings stoves, fireplaces and fireplace inserts are also available in wood-burning models. 
all for a FREE copy of our 52-page Fireside Advisor catalog. 


1-800-227-8683 


Vermont Castin 


More than Heat. Warmth. 


“Good friend, 
around these 
hearthstones 
speak no evil 
word of any 
creature.” 


Frank Lloyd Wright carved this inscrip- 
tion over his mantel 100 years ago, and it 
still represents our reverence for the idea 
that chilled flesh and cold thoughts surren- 
der to the radiant warmth of a fireplace. In 
Colonial America, the fireplace was liter- 
ally the center of many homes whose one 
massive chimney radiated heat throughout 
the house. Today we have more sophisti- 
cated and efficient ways of providing heat, 
but we still bestow rich domestic meaning 
on a hearth. The complex mechanics of a 
fireplace could fill a technological text, 
but here are some basic ideas for getting 
the most visual heat from this distinctive 
feature in any home. 

While wood and stone are common for 
mantels, different effects can be achieved 
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as the walls (albeit with a semi-gloss fin- 
ish) so that it blends with the whole. If the 
firebox opening is very small, but you 
need a large mantel surrounding it for the 
scale of the room, paint the firebox and 
surrounding brick flat black so that it is vi- 
sually enlarged to better proportions. 

Mr. Wright did not originate the idea 
of placing beloved sentiments around a 
fireplace. At the White House, President 
Lincoln carved this entreaty above the din- 
ing room fireplace: “I pray heaven to be- 
stow the best of blessings on this house “ 
and all that shall hereafter inhabit it. May 
none but honest and wise men ever rule 
under this roof." 

There has always been a spiritual 
quality associated with fireplaces and the 
warmth emanating from them. Stencil or 
carve a phrase with resonance for your 
family above the mouth of the fireplace or 
onto the hearthstone. Look at books of 


with a variety of materials. Polished steel, 
chrome or satin nickel give a fireplace a 
more dramatic, modern appearance while 
reflecting the dappled light of a fire. Dur- 
ing the Art Deco period, mirrors were 
used to dazzling effect as fireplace sur- 
rounds, and these look especially good to- 
day since 60 years of aging results in a 
richly mottled patina on mirror silvering. 
A vast array of ceramic tiles provides 
choices from subtle, neutral surrounds to 
brightly colored or patterned designs that 
give visual interest even when the fire is 
out. Do not hesitate to try something new 
— remember that the mantelpiece is prob- 
ably not an integral part of the fireplace's 
construction, and therefore can be easily 
modified or replaced. 

Often a fireplace does not look like it 
is the right size for a room. With a stan- 
dard ceiling height from eight to ten feet, 
the top of the mantel should be about four 
to five feet off the floor — or in the mid- 
dle of the wall. If your mantel seems too 
low, add a piece of wood molding, painted 
or stained to match the back of the mantel 
shelf, to give it additional height. If the 
surround seems so tall or wide that it over- 
whelms the room, paint it the same color 


by Ted Trussell Porter 


quotable quotes or anthologies of poetry to 
find something appropriate if you don't al- 
ready have a favorite aphorism. Good . 
friends have a rustic camp house in the 
Pocono Mountains, and carved into its 
large stone hearth I found this charming 
sentiment: "My cot a palace is since here 
content and I do both abide." 

When furnishing a room with a fire- 
place, consider having two layouts using - 
the same pieces but rearranging them for 
winter and summer. Pull the winter group- 
ing close to the fireside with as much seat- 
ing as possible focused on the hearth. 
Have a small chair, low bench, or large 
floor cushion for sitting close and warm- 
ing feet. These low pieces of furniture pro- 
vide a contrast in scale that increases the 
presence of a fireplace and makes it even 
more important to a room. Place a small 
rug at the hearth regardless of your other 
floor covering to give additional emphasis 
and focus. For the summer, disperse the 
furniture so that your seating groups look ~ 
to the windows and away from the fire- 
place. Make a folding screen from old win- 
dow shutters or thin pieces of plywood cov- 
ered in bold wallpaper scraps to mask the 
fireside and in so doing psychologically 

continued .. _ 


U.S. PATENTS 5,000,162, 
4,875,464 AND 4,793,322 


AGA. DESIGN CERTIFIED, 
CGA CERTIFIED 


For More INFORMATION 
ON OUR COMPLETE LINE OF GAS & WOOD 
_ BURNING FIREPLACES PLEASE CALL: 


1-800-669-HEAT (4328) 
on rax 1-612-890-3525 = 
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“cool” the room. Place candles on a hearth 
to allude to a fire’s light while avoiding its 
heat. 

A friend quips that fireplaces, like 
dogs, belong in the country. Living in a 
city, I disagree. With the fast-fading light 
of a winter’s evening, nothing banishes the 
chill faster than a seat around the hearth — 
this is equally true for urban, suburban, 
small town, and rural living. And, what’s 
more, a napping dog on that hearth is the 
ultimate accessory for any fireplace! 


Mr. Porter is a principal of Ryall Porter 
Architects in New York City. His clients in- 
clude the Municipal Art Society of New York 
City, Manolo Blanik Shoes and the Auburn 
Theological Seminary. 


“Genesis” Gas Logs from 
Atlanta Stove. With two 
sizes, 25,000 or 40,000 
BTU’s of pure heating and 
the choice of thermostati- 
cally controlled or manu: 
ly operated logs. "Genesi: 
logs give you realistic 
glowing logs and beautiful 
flames. “Genesis” I and II 
are vent-free thermostati- 
cally controlled heating 
logs, while “Genesis” III 
logs are manually operated, 
allowing you to decide ex- 
actly how much flame and heat you want. 


ATLANTA STOVE GAS LOGS 


SOTTO aa — [P 
GAS LOG SETS GLASSDOOR FIRESCREENS 
PYROMASTER Brand Products are available through major 
home center chains throughout the United States and Canada. 
PYROMASTER Products are designed and made to exceed 
customer needs and expectations. PYROMASTER Products are 
made with pride in the USA and guarantee 100% customer 
satisfaction. 


| NT SYSTEMS, INC. 
[3501 W. Howard Steet. Skokie, 60076 Phone: 708/676-3556 Fax 708/676-3759 


Makers of PYROMASTER Products 
Gas Log Sets . . . . Glassdoor Firescreens . . . . 
Wood Mantels . . . . Fireplace Surrounds .. . . 
Electric Log Sets... . 


PYROMASTER. 


To order free 
reprints or for 
more information 
write to: 


Beth Polazzo, Manager, 
Special Sections, Newsweek, 


251 West 57th Street, 
New York, NY 10019 
Photo Credits: 

Cover photographer: Jack Rowell, 
photographed at Vermont Castings, 
Bethel, Vt. Other photos courtesy of 
Heat-N-Glow and Majestic. 
Flowers: Georges Gumpel. 
Copyright © 1994 Newsweek, Inc. All rights reserved. 


Imagine the freedom 

to place a heater 

practically anywhere 

in the room you 

would like. Martin’s 

"Illusion" combines 

the best features of 

our vent-free heaters 

with the beauty and 

ambiance of our real- 

istic gas logs. 99.9% 

efficiency, on/off 

modulating thermo- 

stat, rheostatically controlled blower, and choice of colors 
offer you versatility, style, and comfort. 


Increase the warmth, 
comfort, and value 
of your home with 
the VISION from 
Whitfield Gas 
Stoves. First in a 
family of high quali- 
ty products designed 
to bring realism of a 


wood fire and the 

convenience of gas 

space heating 

together in one 

appliance. Call today for the dealer nearest you! 


WHITFIELD GAS STOVES 
1-800-786-7976 


ELECTRONICS 


Sony’s PLAYSTATION 


$; recently took the wraps off its 


32-bit game machine, the PlaySta- 

tion. The product is still under de- 
velopment so only snippets of action 
were shown. But it was enough to con- 
vince me that game enthusiasts have 
something to look forward to. 

The PlayStation uses a CD-ROM 
drive. Sony has also added stubby grips 
and triggerlike buttons to the tradition- 
al player handset; you can hold it like a. 
two-handled pistol. 


The machine uses multiple proces- 
sors and parallel-processing tech- 
niques, which Sony claims give the unit 
the graphics capabilities of a computer 
workstation. (Since the demonstration 
was run on a workstation, we'll have to 
wait to see how an actual model per- 
forms.) This means that figures can be 
generated in real time and manipulat- 
ed so that they can be viewed from any 
angle and with depth. 

Sony showed a clip of a rampaging 
tyrannosaurus with changing view- 
points and movements in three dimen- 
sions. It wasn't Jurassic Park, but it 
was surprisingly close. 

The PlayStation game machine 
should be introduced in Japan late this 
year, then in the United States and Eu- 
rope in 1995. The target price is about 
$500.—Dennis Normile 


Smart CARGO CONTROL 


heft and damage cost freight ship- 
pers in the United States an esti- 
mated $5 billion per year. The situ- 
ation is even worse in Italy, Mexico, 
and Argentina, among other countries. 
To the rescue comes ProfitMAX, a 
global cargo-tracking service from Inte- 
grated Cargo Management Systems 
(ICMS) in San Antonio, Texas. Profit- 
MAX consists of a briefcase-size box 
bolted into the shipping container. The 
box contains several off-the-shelf sens- 
ing devices that track temperature and 
humidity, detect whether the cargo has 
sustained excessive shock, and can 
even videotape unauthorized openings 
of the cargo doors. Using signals from 
the network of global positioning satel- 


A monitoring-center computer 
keeps tabs on a remote 
shipping container. 


lites, the unit can also determine ex- 
actly where it is in the world, right 
down to the corner of First and Main. 

The module stores this information 
continuously and phones ICMS's 24- 
hour monitoring center every few 
hours to report cargo status. On land, 
the system uses cellular telephone 
technology; at sea, it sends data via 
ship-to-shore radio. 

So if the temperature of a shipment 
of ice cream rises above freezing or a 
truckload of crystal stemware hits a 
particularly nasty pothole, for exam- 
ple, that information can be reported 
to the shipper, recipient, insurer, or 
anyone else who needs to know. 

Each unit is expected to cost approx- 
imately $2,500, with a monthly fee of 
about $450. ICMS is currently testing 
the system on trucks operating be- 
tween several U.S. and Mexican 
cities —Richard A. Marini 


cellular antenna is of- 


To preview PCS, | visited 


SMOOTH TALKER ` Berlin to try out the ePlus net ten built on a dedi 
work, a wireless system expect : cated tower, PCS 
cellular phone call on city £ ed to be similar to ones that will £ antennas can be 
streets can be fraught be available in some U.S. cities = hung on buildings. 
static, dropouts, and beginning late next year. The — : Using PCS con- 
dis jolly network uses equipment mainly : firmed that the 
when you try fo continue the — : manufactured by Nokia Mobile : biggest advantage was 
conversation as you enter a Phones in Finland. sustaining a conversation be- 
building. But in sections of Eng- : — PCS differs from standard — : gun outdoors and continued in- 
land, Germony, and Japan, cellular service inthe £ doors. There was hardly any 
making the transition from out- : number of cell sites used and — : change in the quality of the 
doors to indoors or vice versa is : the height of the transmitter/ — : signal. Also, because a PCS 


nearly seamless, thanks to a 


Í handset operates on less than 


new kind of wireless phone £ cellular systems covers on area £ one watt of power (compared 
system called personal commu- : at least one mile across, buta — to five to eight watts for cellu- 
nications services (PCS) or mi- : PCS microcell covers abouta £ lor), the battery lasts longer. 


crocellular service. 


quarter of that area. While a 


—Suzanne Kantra 
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SPEAKING IN Dicirs 
ands-free dialing is not entirely 
new. You've seen Sprint commer- 
cials in which Candice Bergen 

loses her phone book and instructs the 
phone, “Call accountant." But, while 
Cellular One's new VoiceTouch service 
does that too, it goes a step beyond by 
offering you the option of dialing vocal- 
ly, one digit at a time. 

On New York's busy Park Avenue at 
midday, I tried VoiceTouch to see if the 
voice-recognition engine at Cellular 
One would be confused by street noise. 
I was surprised when my first call 
went through. Voice dialing takes 
longer than finger dialing, but if I were 
driving, voice dial would be preferable. 

The system distinguishes between 
voices, so you and your spouse can feel 
free to divvy up the 20 allotted slots in 
the voice-recognition dialing directory. 
Then both of you can program the ser- 
vice to recognize "call office," and the 
call will be placed accordingly, depend- 
ing on who's speaking. 

Another handy feature is consecu- 
tive calling. After the person you've 
called hangs up, you can stay on the 
line and make another voice-activated 
phone call. 

VoiceTouch recognizes numbers 
composed of seven digits or more. 
Thus, blurting out 911 in a moment of 
need will not get you help. That's one 
number you must still use your finger 
to dial.—S. K. 


Contestants in Twisted: The Game Show move forward based on the number rolled on the big screen. 


You’re In THE 
TV Game Snow 


ext time people ask you to explain 
N -— hand them a couple 
of 3DO game controllers and start 
playing Twisted: The Game Show. Sud- 
denly, they're not just watching TV— 
they're starring in it by controlling on- 
screen contestants. 
Though it draws on the format of the 
old television show *Beat The Clock" 
and the multiple-choice questions of 


ments. Ricoh hopes to make 
copying bound materiol just as 


easy with a mechanism that us- 
A Rea Pace es static electricity to turn the 
TunNER pages of books and magazines. 
The source material gets 
heet feeders have elimi -loaded into a drawer that 
nated the need to handle — slides under the combined 
individual pages when scanner/ page-turning mecho- 


photocopying stacks of docu- 


nism. A wide belt made of a 
plastic film, positioned just 
above the edge of the 
page on the right side of 
the book, is given an 
electric charge. This 
static electrici 


ty pulls the page to the belt. 
As the scanner/tumer mecho- 
nism moves across the page, 
the belt revolves, feeding the 
page into a slot between two 
guide plates. Once past the 
spine of the book, the page is 
pulled out, flipping over as it 
comes. The new pages are 
scanned as the scanner/tumer 
mechanism returns to the right 
side of the book. 

Ricoh engineers considered 
vacuum and friction roller 
schemes before settling on 
static electricity as the least 
likely to damage pages. The 
drawback is cost. Ricoh figures 
the page-turning mechanism 
could add as much as $9,000 
to the cost of a copier. The 
company expects fo offer a 
product incorporating the de- 
vice within a year.—D. N. 


Trivial Pursuit, Twisted fast-forwards 
participants into the 1990s by hand- 
somely exploiting the advanced graph- 
ics and sound capabilities of the Pana- 
sonic 3DO Multiplayer. Up to four 
players can be accommodated. They 
each take their turn when prompted by 
hyperactive video host Twink Fizzdale. 

The stunts are dazzling. One called 
Mystery Matinee is a video jigsaw puz- 
zle in which the pieces are all moving, 
and you have to rearrange them into 
the correct silver screen. Another, 
Sound Bites, has you match wacky 
sound effects from the mouths of U.S. 
Presidents. In Zapper, a wall of TV sets 
is showing a flick, but one or more sets 
will switch to commercials. You must 
zap the ad before it gets five seconds of 
air time. (Fizzdale occasionally inter- 
rupts the game to present one of these 
spots, but they’re short and cheesy 
enough to enhance the rhythm of the 
show.) 

In playing Twisted, a friend and I re- 
cently discovered that it was as much a 
game of luck as of skill. Though she lost 
ten turns in a row because she couldn't 
get off the Wheel of Torture—which re- 
quires that you match three items as 
they rotate—she won anyway after our 
scores were swapped in a spin of the 
electronic dice. The game was over in 
40 minutes. 

Twisted suggests a whole new cate- 
gory of interactive TV game shows you 
play at home. Though this version 
would be improved by emphasizing 
skill over luck, Twisted (about $60 from 
Electronic Arts) is perhaps the best 
software yet to showcase the 3DO plat- 
form’s ability to run rings around a 
Sega Genesis CD or multimedia PC 
system.—M. A. 


VIRTUAL REALITY 


I’m PEDALING 
As Fast As I Can 


ombine a CD-ROM drive, a vari- 

able-speed fan, a color monitor, 

stereo sound, and a recumbent 
stationary bike, and what you get is an 
outdoor workout experience—inside. 

VR Bike lets you race against the 
computer or other people. You can 
change gears, brake, and tilt the seat to 
steer. A variety of on-screen terrains of- 
fers different degrees of pedaling diffi- 
culty; as you ride faster, you'll feel sim- 
ulated wind resistance. 

The road you choose may yield sur- 
prises. One leads into a bike race, for 
example; another winds past houses 
and highways. Once, I found myself cy- 
cling near a cemetery. I took a diversion 
into a creek, where pedaling became 
difficult. If you collide with a tree, you'll 
hear a crash. A honking truck may 
whiz by. 

Expect to see the VR Bike ($7,495) 
in health clubs this fall. It’s manufac- 
tured by Tectrix Co., of Irvine, Calif., 
and CyberGear, in Cambridge, Mass. 

If you own a PC with a game port 


ü 


The VR Bike simulates cycling alfresco. 


and already have an exercise machine, 
you can hook up the Computer Athlete 
system ($150) and experience virtual 
reality at home. Five action games— 
biking, skiing, running, stepping, and 
rowing—are included, along with hand 
controls, a liquid-crystal display, and 
an infrared light device that tracks 
your speed. If you lack an exercise ma- 
chine, the Computer Athlete Co. of 
Dublin, Ohio, sells the software with a 
non-motorized treadmill or a bike 
($289 to $399). 

Nintendo owners can consider the 
LifeFitness exercise bike ($799). The 
stationary bike comes with hand con- 
trols and a game cartridge. It’s from 
LifeFitness in Franklin Park, Ill. 
—Wendi E. Black 


Ifyou're stuck with a chain drive opener, you know the 

answer. Chain drives rely on a noisy, greasy, slack chain 

with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie’s 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or 
exceeds the strict mandates of The Consumer Products Safety Act. 
And every Genie has earned the UL® Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- 
free HELP hotline. Or you can just call an a" 

Genie Professional to do the job. 

For the name of your nearest Genie dealer or 
Professional Installer, call 1-800-87-GENIE. 

In Canada, call 1-800-654-3643. 


61993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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VIDEO 


EYE-CONTROLLED 
ORDER 


new capability. Now, with just one 


T: ever-powerful human eye has a 
look, it can communicate with a 


camcorder. 


Canon’s new Hi8 Movieboy E1 has a 
tiny diode that shines infrared light on 
an eye peeping into the viewfinder. The 
pattern of reflections is caught by a 
sensor and analyzed to determine 
where the eye is focused. The technolo- 
gy first controlled the autofocus in 
Canon’s EOS 5 still camera; in the new 
camcorder, it controls five camera func- 
tions as well. Eyeglasses don’t affect 


the device. 


To start a recent demonstration, I 
peered into the viewfinder and focused 
on a sequence of flashing dots for cali- 
bration. (Two individuals can have the 
characteristics of their eyes pro- 
grammed into the camcorder.) Then I 


went to work. 


I found the autofocus feature impres- 
sive. A white rectangle superimposed 
in the viewfinder consistently framed 
and focused on my subject, regardless 
of where in the viewfinder it was or 
whether it was near or far. 

Functions appear in the viewfinder 
corners. When I focused on “zoom in,” 
for example, the command was high- 
lighted as the lens zoomed until I 
looked away. In addition to using the 
zoom, I was able to eye-operate the fade 
control, call up a preselected title, over- 
lay the date and time, and play back the 
last three seconds of my recording. 

Some of these commands are toggles. 
So, for example, by looking at the word 
“Title” in a corner of the viewfinder for 
two seconds, you activate the function 
and the programmed title appears. If 
you look at it for another two seconds, 
the title disappears. Eyeballing a com- 
mand is more natural than fumbling 
for a button, but buttons are on the 
camera if you need them. One draw- 


today’s capacity crunch. 
Come to your 


Cagle TV 


Do You Reauy 


500 CHanneis? 


recent cable TV convention may have left some people wondering why anyone would want 
500 channels even if they could get them. Despite the unveiling of some.125 new program 
services, few seemed destined for greatness—or even a slot on your local system, considering 


‘own conclusions as we present five of the most promising new cable channels and 


five of the most ridiculous (all real), followed by five we wouldn't be surprised to see introduced at 


next year's show. 


Most 

fronts’ be tle, NJ. 
People love to hear themselves 
talk. Now, a whole country can. 


The Auto Channel, Louisville, 
Ky. All the vrroom in the world. 


back is that the eye-controlled autofo- 
cus must be locked while the other eye- 


run switches are used. 


The camcorder (about $2,200) is 
available in Japan; U.S. sales will 


start in 1995.—D. N. 


Shop At Home, Knoxville, 
Tenn. What a novel concept. 


The Juice Channel, Ten cable 
networks broadcast the O.J. 
Simpson drama live from Los 
Angeles as the accused mur- 
derer/sports hero sat in a 
Ford Bronco. Wouldn't it be 
more efficient to have just one 
channel covering O.J., say 24- 
hours a day for the next 25- 
yearstodife? 


one of the cama 
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A cross section (left) of Canon’s Movieboy 
EI (above) shows an infrared light beam re- 
flecting off an eye and Heated triggering 


Karaoke TV International. Peo- 
ple who can't sing and should 
never hold a microphone are 
encouraged to stand up in 

bars and restaurants ond rock. 
to a global audience. 


America’s Snooping. Nosy 
neighbors scan the airwaves 
for cordless phone calls and 
patch them into America’s 
Tolking. 


The Universe Channel. Contin- 
uous live feeds from the Hub- 
ble Space Telescope. With 
long, loving looks at black 
holes, weinterrupt-thisconstel- 
lation for comet crashes and 
astrologically correct program 
scheduling, 


The Carefree Aquarium Chan- 
nel. Why be bothered feeding — 
tropical fish when you can en- 
joy so many more varieties 
swimming under glass simply 
by tuning in? Soothing audio 

by Kenny 6. 


lions. Corners of 


the viewfinder contain on-screen controls 
that duplicate buttons on the camera. 


INTRODUCING CORD-FREE SOLO 4 


The World’s First Cordless 
Radar+Laser Detector. 


eee =) Solo 4 is the world’s first battery-powered radar+laser 

ULL detector. Cord-free Convenience Nothing is easier 
batteries provide to use than cord-free Solo 4. Since no cord is required to 
po era power it, Solo 4 is in radar--laser detection mode as soon as 


Four AA alkaline 


À i j Portable, cord-free Solo 4 is the 
you place it on your windshield and turn it on. Full Radar+Laser perfect choice when traveling 


n J Á : : c r using rent Al cars 
Protection Solo 4 provides long-range detection for every type of radar and MENTO UT 


laser used today. If it's traffic radar or laser, Solo 4 detects it. And does so better than any other 
detector. Perfect For Trips Cord-free Solo 4 is completely portable so it's perfect for long trips 
and rental car use. But you'll also appreciate its cordless convenience for everyday driving. Auto 
Shut-Off Solo 4 is smart. To conserve battery life, Solo 4 will 
automatically turn itself off, if you forget. Patented Technol- 
ogy Escort holds the patent for battery-powered detection design. 
We're the industry leader in detection technology. Best Detector SoLo^ 4 $249 


plus shipping & handling. OH res. add 6% sales tax. 


CALL TOLL-FR 


Open 24 boursa day 


7 days a wee 


Ever Guarantee If you aren't absolutely 
Solo 4's unique s i 


Jfrontpanel delighted with your Solo 4, return it within ESCORT 
indicates which > Department 301604 


or 30 days for a refund. Solo 4: another 5200 Fields-Ertel Road 
: 3 ER ORI dS 
li detector first, from the company that’s made Cingan Quo 


a business of being first...again and again. ESCORT. 


The Innovative Edge" 


exon 


30-Dav MoNEY BACK GUARANTEE 


The API Certification of quality. l 
Does your motor oil make the mark? 


— es 


LP pP 
COLD STARTING AND PUMPABILITY TEST 


These tests help ensure the engine will start and the oil will 
flow at temperatures down to 0° F or lower. 

Certified oil helps to ensure cold starts and mini 

risk of excess engine wear during start u 


FUEL ECONOMY TEST 


This test measures the fuel efficiency of engine oils. 
API certification ensures that the highest standard for fuel 


efficient oils is met. 
o=] 


J A 
ENGINE WEAR TEST 

This lest measures an oil's capability to 
reduce friction and protect moving parts 
within the engine from fusing together. 
Certified oils use additives to form protective] 
loyers onthe engine surfaces and they can 
help extend the lile of an engine. 


the 


5 


RUST AND CORROSION TEST 


M This test evaluates on oil's ability to hondle fuel and water build-up, 
which will contaminate engine oil. 
ze the hormíul effects of fel 


yrosion, n 
performance. 


Phosphorus is used in oil to. |«300* 1 
prevent wear and control oil a200 
oxidation. But loo much ] cor 
phosphorus can reduce the 
effectiveness of a car's emissions 
control system. HIGH TEMPERATURE 
Certified oils have limits on the amount OIL THICKENING TEST 
idus deb cM Tk tet cairn ri o's reitonce 6 Bion 


durability 


and js to ensure oil will flow affer exposure 
to high temperatures - up to 300° F. 
Certified oils will continue to flow following 
use under high-temperature 
conditions, protecting the engine 
from excess engine wear. 


API CERTIFICATION MARK 


The API Certification Mark ensures that oils 
have passed all of these tests for quali 


MPUTERS 
OFTWARE 


Future WATCH 


Tur Bopy Binary 


ithin the next ten years, we'll 
have miniature computers in- 
side us to monitor and perhaps 


even control our blood pressure, heart 
rate, and cholesterol. Within 20 years, 
such computers will correct visual and 
hearing signals, making glasses and 
hearing aids obsolete. 

At least that's how Bertrand Cam- 
bou sees it. As director of technology for 
Motorola's Semiconductor Products in 
Phoenix, Cambou has been a part of 
the miniaturization of microprocessors 
and the development of wireless com- 
munication technologies. Both would 
have central roles in putting computers 
inside the human body. 

It’s now possible, notes Cambou, to 
put the sensors, processors, and wire- 
less radio frequency (RF) devices for an 
internal computer onto a single, tiny 
chip. The RF signaling would permit 
accurate readouts of vital statistics 
without attaching anything to—or 


in dies 


Tiny computer chips implanted in the holy uy one day monitor and correct our most vital functions. 


drawing anything from—the body. 
Even more amazing, internal comput- 
ers might enable the deaf to hear and 
the blind to see. A chip implanted on 
the optic nerve, for example, could cor- 
rect defective images or simply trans- 
mit entire images to the nerve. 

The notion of putting computers in- 
side the body may be more realistic 
than it sounds. "We are not aware of 
any current obstacles to the encapsula- 
tion and implanting of electronic de- 
vices within the body, and the transmis- 
sion characteristics [of radio frequen- 
cies] through the body are well known," 
says Cambou.—Philip L. Harrison 


APPLICATIONS 


BORLAND 
Revives DOS 
STANDARDS 
very genre has its classics, 
and in the world of DOS 
software, dBase and Side- 
kick are two of them. Now 
Borland is dusting off these 
venerable but nearly forgotten 
programs with new versions 
that run under Windows. 
Sidekick, which dates back 
to 1984, was a pioneering 
utility that offered the ability 
to "pop up” over other pro- 
grams so you could gain quick 
access to handy items such as 
a calendar or a note pad. 
Sidekick for Windows lays 
out these and newer features 


in a graphical display. An on- 
screen desktop shows a phone, 
dock, wastebasket, and other 
items. Clicking on any item 
activates that function. 

Happily, the new Sidekick is 
nearly as lean and mean as 
the old one: It comes on a sin- 
gle floppy 
disk and uses 


other classic, 
dBase (which 
was original- 


DOS database of the 1980s. 
Now retooled in version 5.0 
for both DOS and Windows, 
dBase is for friendlier and 
faster than its earlier, more dif- 
ficult incarnations. It’s not any 
less expensive, though, at 
$795 list—Jon Pepper 


Sidekick for Windows puts a graphical jin on an 
old DOS favorite to help organe your day 


MULTIMEDIA 
CD-ROM HELPERS 


ew utility software for CD-ROM 
H drives can help you get more mul- 

timedia razzle-dazzle from your 
Windows PC with less effort. 

If you're having trouble with the ba- 
sics—such as installing or running 
software—a new program called CD 
Essentials ($50) from Phoenix Tech- 
nologies can help. It automatically 
Scans discs as you put them into the 
drive, either prompting you to install 
the software or starting already in- 
stalled programs automatically. 

If you haven't enough memory to 
run a space-hungry CD-ROM title, 
you may want to look at Helix Soft- 
ware’s Multimedia Cloaking utility 
($40). It relieves the memory crunch 
by storing your mouse, CD-ROM, and 
cache (speed-up) drivers in extended 
memory, freeing up room in primary 
memory. 

If you simply want more—more in- 
formation, special effects—from the ti- 
tles you buy, there's new software that 
promises to free up room for that too. A 
compression scheme from Stac Elec- 
tronics and CD ROM-USA will 
squeeze as much as two gigabytes 
(2,048K) of audio, video, and other 
types of data onto one CD-ROM. That's 
about three times the current capacity. 
This system combines Stac’s Stacker 
data-compression software with a new 
CD-ROM driver from CD ROM-USA 
called CRI-X2. Together, these tools 
will help CD-ROM developers produce 
better software and decrease the need 
for multi-disc sets Suzanne Kantra 
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Kips’ Books Rusu 
To CD-ROM 


old on to your green eggs and 
ham: The Cat in the Hat is coming 


to CD-ROM. And so are many 
other popular kids' books. 

Living Books, producer of Just 
Grandma & Me and other CD-ROM ti- 
tles adapted from children's books, has 
acquired the rights to develop a series 
of CD-ROM programs based on the 
work of Theodor Geisel—better known 
as Dr. Seuss. The first title is expected 
late this year or early next. 

In the meantime, there's no shortage 
of children's literature making its way 
to the interactive medium. Living 
Books released Little Monster at 
School, adapted from a Mercer Mayer 
book, and Arthur’s Birthday, by chil- 
dren's author Marc Brown. Compton's 
New Media is working on a series of 
CD-ROM titles based on the best-sell- 
ing Berenstain Bears books by Stan 
and Jan Berenstain. Compton's had 
previously released several Berenstain 
programs, but the new titles will fea- 
ture more animation and music. 


Arthur's Birthday (top) and Little Monster at 
School (above) are two CD-ROM titles borrowing 
their content from popular children’s books. 


The trend toward familiar charac- 
ters extends beyond books too. Disney 
and Peanuts characters will also be 
featured in upcoming CD-ROMs, as 
will a number of cartoon and comic 
book regulars. 


system for the Macin- 

‘tosh finally makes moving pictures on 

computers look similar to TV pictures. Well, 
a small TV anyway. 

QuickTime 2.0, which is available now, 
will let video clips play at TV-ike speeds (30 
frames per second) if the movies are stored 
at a resolution of 320 by 240 pixels—or 
about half the available screen area. 

QuickTime can also play full-screen video 
created at 640 by 480 pixels, but it will 
ploy at half of a TV's frame rate. QuickTime | 
2.0 will work with all of the mojor video | 
compression software schemes and, for the 
first time, MPEG video boards. 

Apple also has previewed a new virtual 
reality version of its video software called 
QuickTime VR. The VR technology enables 
you to see a photographic or simulated repre- 
sentation of a scene in 360 degrees. It also 
lets you zoom in on objects and even pick 
them up (virtually speaking). A new Star 
Trek CD-ROM disc from Simon & Schuster 
Interactive will be the first to use VR. 


vs latest edition of its QuickTime 


IT RUNS CIRCLES AROUND 
OTHER ORBITAL SANDERS. 


THE SKIL HD7750 RANDOM ORBIT 
SANDER’S TWO WHIRLWIND SPEEDS ARE 
IMPRESSIVE ENOUGH. HOWEVER, IT ALSO 
FEATURES AN EQUALLY IMPRESSIVE TRIGGER 
SWITCH THAT PUTS SPEED CHANGES AT YOUR 
FINGERTIPS. PLUS THE SUPERIOR CONTROL 
OF AN ADJUSTABLE FRONT ASSIST HANDLE 
AND DUST EXTRACTION FOR A CLEANER 
WORKPLACE. IN SHORT, NOTHING ELSE GIVES 
YOU A BETTER START TO A GREAT FINISH. 


HEAVY DUTY 


TOUGH TooLs FOR TOUGH Joss. 


48 © POPULAR SCIENCE OCTOBER 1994 


| THE HUNT FOR 
LOW PRICES IS, OVER. 


Remington/Winchester Express 
Rifled or SuperX Rifled Slugs. 12- or 
20-gauge. Your choice. 

SALE PRICE 8 


Remington Centerfire, Winchester 
-X. 20 rounds per package, assorted 
weights. 30:30. Your choice. 


] SALE PRICE, 797 
1243, .270, .308 Winchester, 
Springfield, 


on. Your choice, SALE PRICE. 9.97. 
zion 7mm mag, SALE PRICE. 12.97 


s% 


Everyday low price. 797 


Remington/Winchester Buck Shot. 
Y. 5 rounds per box. 12-gauge OO buck 

. or 20-gauge 3-buck, Sv powder dram. 
Trebark? Universal Rainjacket. Keep warm and dry this season with Your choice. 

this flonneHined roinjocke!. Rollup, hidden hood with drawstrings, SALE PRICE 957 


snap front and snap-closure cuffs. SALE PRICE. Express 2M" OObuck 
SALE PRCE. 2.97 
Espress Mag 3' OObuck 


SALE PRICE, 3.97 


Remington/Winchester Pheasant 
2- or 20-gauge, in select shot 
izes. 25 rounds per box. Your choice. 


SALE PRICE. 599 


a 


Bloze Orange Rainjacket. SALE PRICE. 9,97 


and 10-shot rotary clip. 


Ruger .22 Semi-Automatic Rifle, with hardwood stock, SALE PRICE 14397 


New England SingleShot, 12-Gouge Shotgun. With SALE PRICE. 
28" barrel; 20-gauge or 410-gauge, Sh 26" barrel. 97 
ary by store. Your choice. 


Winchester lever Action 30-30 Rifle. With blade front — SALE PRICE. 00 
and adjustable reor sights, hardwood stock and 20" barrel. 
Model 94 Ranger. k 


] 


Sale prices effective September 25-October 8, 1994, at all continental U.S.A. Kmart stores, 
TE ENES except in Florido, and the Colori counties of Las Angeles, Sn Berane, and San Diego. 
Xa a wamian Camouflage patiems may voy by stote or area of the country due to local restrictions. All patterns 
‘ond garments are not available in all Kmart stores. Ammo manufacturers will vary by store location. 


Ammo available in mos sores b 
Cal 1-800-866-0086 for e location of your nece Kmart sore, Phormacy or Auto Senice Center 


Kmart FIREARMS AND AMMUNITION POLICY 


a ESEA ANNEE 
Field Locker 53000 Hordside or Kent Softside Gun Cases. Sof 
protects your rifle/shotgun when not in use. SALE PRICE. 


uNa OS 


Field Locker Tue Double Gun Case 
vidual compartments. Holds high-mount 


Airline approved and lockable. Model 53200. SALE PRICE. 32% 


Sharp Brond Hunting Knives. Choose 


Americas best knife value. Stainless steel 
blades offer years of service. Your choice 


SALE PRICE 
Other select 
Sharp Brand 


knives, only 


12.99 coch, 


Imperial Schrade* Knives. Choose 
from a wide selection of knives that have 
stood for quality for over 90 years, 
Made in the U.S.A. Model 187 & 1525F 
shown here. 

SALE PRICE. 

Other select 

Imperial Schrode 


knives, only 


14.99 coch 


Buck Hunting Knives. Choose from an 
assortment of America’s finest quolity 
knives. Hunter 110, Special 119 and 
Pathfinder 105 shown here with quality 
leather sheaths. Your choice 


SALE PRICE. 

Other select 

Buck knives, 

only 19.99 each 

CCI Mini Mog Ammo. .22 long range 


cartridges. Hollow point or stingers. 
Your choice** 


= SALE PRICE. 997 


** Stingers, Everyday low price. 


from a wide variety of select Sharp knives 


Hoppe's Sicut Target Thrower. light 
weight and portable. Exclusive throwing 
orm de: 


signed for singles or doubles. 


SALE PRICE. 3297 : 


Champion Yellow Dome Clay Target. 
For recreational shooting. Box of 90, 


Everyday low price. 3% 


Aladdin Stonley Steel Bottle, Rugged 
32-oz. insulated bot, with Pour-Thru™ 
stopper; dial to control the flow. 


SALE PRICE. ] 997 | 


Master” Gun lock. Easily attaches 
to trigger guard of rifles, bok uns and 
handguns. Helps prevent theft and 
protects against unauthorized users 


SALE PRICE. 946 


Gerber Multi-Purpose Pliers. A must 
for every outdoorsman. Pliers slide out 
for easy one-hand operation. 13 tools 
in one. Limited lifetime warranty. 


SALE PRICE. 3 0? 


Morton Booth Wooden Cab) 
assembled solid-pine cabin 
guns. Etchedglass deer mol 


Model Sa SALE PRICE 1097 


Tasco Ri scope p82 1" tube, 4-power 


riflescope, fogproof. vin 207 


Everyday low 


Tasco Riflescope. 3-9x32D, 3- to 9-power, 


fogproot "tube, 4-plex 
Mox P NK, 
Everyday low 


Bushnell Satin a Scope. 3x9x, 40mm 


wide angle. Fully fogproot/ 
watt der ‘ a 687 
Everyday low price, 


Bushnell S B um . 35x 0x45mm 


wide angle. Fully fogproot/ 
peek id 99” 
Everyday low price. 


22 Rilescopes 4x15D, low price, 7.97. 
2 2 ap 37x20, low price, 19.97 
cpes at special reduced prices 


MTM Cose-Gard™ Portable Maintenance 
Center. Holds rifles ond shotguns for ceang 
and maintenance. Features padded gun forks 
and sliding seethru dust covers 


SALE PRICE. 17% 


Hoppe's Gun Cleaning Kits. 
Unio kits for rifles ad shot 
guns. Kits include cleaning rod, 
rodend accessories, No. 3 
lubricating oil, patch cloths, and 
powder solvent. Your choice. 


SALE PRICE. 5% 


Winchester Target loads 
Double A. 25 shells per box. 
Recommended for fall trap and 
skeet coat) 


Homak Steel Gun Cabinet. The model 3030 
cabinet safely and securely stores 12 guns 
out of view. fase protection and iwo 


anti-drill locks. SALE PRICE, " 
ELIT 
Cabinet. 


Model 3000, 
SALE PRICE 88.46 


10 are not sold in all stores di 


ded le 


20% OFF ALL IN-STOCK eiiis less CLOTHING. 


Trebark® Universal lightweight 
Coveralls. 5 oz., 100% polyester 
fill. Large pockets to hold most of 
your needed accessories. 


Trebark* Universal Chamois 
Shirt. Extro-heavyweight 100% 
cotton chamois, Doublencede 
outside with wo-ply yoke. 
Winchester Brush Buster Ponts, 
Made of durable twill fabric for 
longlasting wear. Waterproof 
innerseat b damp field condi 
tions. Durable brass zipper 
construction. 

Al pont styles not cvolable in all stores, 
Winchester Reversible Insulated 
Vest. Reversible Trebark? to blaze 
orange. Polyester mat with 6 oz. 
polytill. Available sizes, M-2XL. 
Trebark® Universal Bomber 
Jacket. Trebork twill outershell 

6 oz. polyester insulation, Heavy- 
duly nylon zipper. Two flannel- 
lined handwarmer slash pockets 
Trebark® Thermal Hooded 
Sweatshirt. Tiple-layer jacket 

with thermal lining, 50/50 
cotton/polyester shell. 
Mult-Pocket Fanny Pack, 

SALE PRICE. 8.96 

Tasco Shooters Glasses 

SALE PRICE. 7.46 


Arctex Mens 
50% Kodel®/50% 
bulk Orlon 
top and bottom, 


SALE 


20% OFF 


All In-Stock Hunting Hats, 
Gloves And Socks. 


[rien Teritory R 
00% v 
tof 


sheeting Insulate 


SALE PRICE. 
Rubber Chest Waders. ) 597 Sole prices effective September 25-October 8, 1994, at all continental US.A. Kmart stores, 
SALE PRICE. 29.97 except in Florida, and the California counties of Los Angeles, San Bernadino, ond Son Diego. s 


ou may never have thought of 

your face as thousands of points 

of light, but that’s the way a com- 
puter sees it. New software and acces- 
sories are making it possible for com- 
puters to digitize, analyze, and identify 
faces. Among possible uses, such iden- 
tification might provide an electronic 
key to a secured passageway. 

To recognize faces, the human 
brain uses highly complex image-pro- 
cessing methods that involve several 
cerebral parts, including the limbic 
system, which deals with emotions. 
Scientists working on automated face 
recognition are using computers with 
so-called neural networking capabili- 
ties to imitate the brain’s methods by 
connecting relevant pieces of digi- 
tized facial data. Neural networks, 


Face-To-Face uses 
a video camera to 
match a person's 
face with a stored 
image on an elec- 
tronic ID card. 


like human 
brains, have 
the ability to 
“learn” from 
experience. 

An experi- 
mental system 
at Auburn Un- 
iversity uses 
facial images 
made up of 
65,536 pixels. 
The procedure 
first locates the “corners” of a photo- 
graphic profile defined by critical 
points on the nose, lips, and chin. The 
computer then uses fuzzy logic and 
neural networking to create a ten-di- 
mensional “feature vector” of the face. 
A similar project at the Mas- 
sachusetts Institute of Technology us- 
es gestalt-type images called eigen- 
faces, which are based on more 
detailed representations of eyes, 
noses, and mouths. This technology 
makes it possible to recognize faces 
from different angles. MIT and 
Auburn scientists say their respective 
systems have achieved near-perfect 
accuracy. 

The first commercial face-recogni- 
tion effort is a product called Face-To- 
Face, from Miros Inc. of Wellesley, 
Mass. Face-To-Face is a $25,000 sys- 
tem that uses PC hardware and Win- 
dows-based software to create a digi- 
tal “cutout” of a person’s face and 
match it with a previously taken pic- 
ture stored in a database or on an ID 
card.—Ray Nelson 


On-Line 


DIGMAL 
NEIGHBORS 


rognosticators make much 

of a future filled with vir- 

tual communities, where 
“neighbors” from around the 
world are linked electronically. 
But what about finding ways 
for computers to strengthen 
human bonds in an actual 
neighborhood? 

That's the aim of Alan 

Shaw, a graduate student at 
the Massachusetts Institute of 


Technology. Working with pro- 
fessors Seymour Papert and 
Mitchel Resnick, Shaw devel- 
oped a computer network for 
his community, an economi- 
cally disadvantaged section of 
Boston called Four Comers. 
Several dozen residents 
now use their Macintoshes 
and modems to discuss local 
issues ranging from church 
activities to burglaries. Those 
who dial in get a screen 
depicting houses, os in a 
neighborhood. Each house 
has a topic label, such os 
“Food Co-op.” Click on the 
house and rooms about relat- 


ed subjects appear; users can 
leave voice or typed mes- 
sages or chat in real time. 

The Boston Globe provides 
omine news articles of local 
interest, and residents con 
also send messages to 
reporters. With the network, 
the neighbors have organized 
a summer festival and a 
neighborhood crime watch. 

There is no charge to use 
the network, but access is lim- 
ited to Four Corners residents. 
Funding is provided by an MIT 
consortium ond the Wood 
Foundation of Chambersburg, 
Pa.—Mariette DiChristina 


74026.8073@compuserve.com 


tele rine Mirari ADAIL FO CO Nri 139.08 


Don't be a faceless number on the 
information superhighway. Run your 
own electronic Bulletin Board Service 
(BBS), and you can stand out to 
prospects, customers, friends, and 


associates on [TERUG S 


The Major BBS lets you operate a 
full-fledged online service right from 
your desktop computer. E-mail, file 
upload/download, message confer- 
ences, are all included — and you can 
add Internet mail and newsgroup 
forums as easily as “A:INSTALL”. 


For more information, give us a 
call at 1-800-328-1128 (outside the 
U.S. and Canada call 305-583-5990). 
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Tele-Communications Inc. ilar agreements with Comcast 
UPDATE (TCI), the largest cable TV Cable, Viacom, and Rogers 
company in the United States, — Coblesystems. 
CasB PCs and General Instrument Corp., The lure is what these com- 
the largest maker of set-top panies call interactive ser- 
he day when your PCis cable boxes, have agreed to ——— vices—everything from on- 
linked to the outside work with Intel to upgrade line shopping to specialized TV 
world by a TV cable rather today’s cable TV systemsso programs for PC owners. To 
than a phone line is a little they con shuttle data to and advance this concept further, 
nearer. Intel and a group of from PCs. Intel has been Intel has also teamed up with 
large cable TV and online ser- — developing a cable TV adapter — Prodigy, America Online, and 
vices companies recently for PCs, which could deliver other ordine companies to 
agreed to work on technolo- information up to 1,000 times adapt their services for cable 
gies that would bring extreme- faster than today’s best PCs. Tests are expected to 
ly speedy connections to PCs. modems. Intel has signed sim- — begin later this year. 


OPERATING SYSTEMS 


Macs, Winpows PCs 
Ínterrace Lirts 


Macintosh and Windows PCs are 
getting face-lifts. Among other ben- 
efits, both updates make their respec- 
tive computers a little easier to use. 
Apple’s new System 7.5, which suc- 
ceeds System 7.1 and was slated to be 
widely available by mid-September, 


T: interface software programs on 


features an interactive help system 
dubbed Apple Guide that coaches you 
step-by-step through specific tasks, 
such as how to empty the trash can 
filled with unwanted files. System 7.5 
also lets you drag and drop bits of text 
or graphics, a fluid way of moving 
items around. 

Using document translators, Sys- 
tem 7.5 can read DOS and Windows 
files more easily too. And there are a 
host of more advanced features, in- 
cluding an improved method for han- 
dling graphics, called QuickDraw GX, 
and a set of sophisticated com- 


[Manita LAW) Thin epi chan he 
etingtn he monitors contra pana 19 binek 
[ed wl Colom). 


Apple's System 7.5 upgrade indudes an interactive help sys 


tem that 
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Guides you through common tasks (tol, wiile Mi 
Gosoft's next version of Windows will feature an interface 
that makes it easier to start programs and find files (above). 


munications functions dubbed 
PowerTalk. 

The Windows upgrade, 
which Microsoft now calls 
Chicago but will likely be 
named Windows 4.0 when it is 
publicly released at the end of 
the year, is the successor to the 
current Windows 3.1. Chicago 
is a 32-bit version of Windows 
(now 16-bit), and this wider 
passageway for data should 
make Windows programs oper- 
ate faster and make running 
several of them at the same 
time easier. 

Users new to Windows will 
appreciate the smaller touches, 
such as a Start button on the 
screen that helps you get into 
your documents or programs 
quickly. Browsing around is 
easier as well, with a utility 
called Explorer replacing the 
File and Program Managers 
now in Windows. Chicago also 
supports an emerging standard 
known as Plug and Play, which 
lets the operating system de- 
tect new hardware devices and 
configure them for you. 

Prices were not finalized for 
either upgrade at press time, 
but each is expected to cost 
less than $100. 


A fractal compression scheme like this one breaks 
pictures into pieces to find matching parts. 


VIDEO 
THe FRACTAL EQUATION 


ractals, the geometric equations 

that often yield interesting comput- 

erized illustrations, are going into 
motion pictures. A new compression 
technology called fractal transform 
promises to bring full-screen, full-mo- 
tion video to your PC without requiring 
a specialized video board. 

Most video compression schemes 
break images into eight-by-eight pixel 
grids and record attributes such as lu- 
minescence and color, while excluding 
information about the image that is 
not discernible to the human eye. The 
resulting image will look good when 
displayed at its original size, but will 
appear “blocky” or ragged when en- 
larged, since the picture is simply 
scaled upward without any additional 
adjustments. 

Rather than scaling images, fractal 
transform actually recreates them from 
scratch at the size you specify. The 
technology is based on the theory that 
pieces of a picture are more similar to 
each other than they are different. Dur- 
ing compression, a picture is broken 
down into small sections that don’t 
overlap. Then the same picture is again 
broken down into larger pieces that do 
overlap. These pieces are compared to 
each other, and their redundant and 
unique features are identified and re- 
duced to a fractal formula. 

Currently, fractal transform deliv- 
ers full-motion, full-screen video at a 
relatively low resolution of 320 by 200 
lines. The next version of the software 
is expected to be capable of video up 
to a 1,280- by 1,024-line resolution, 
however. Fractal transform is already 
being used in a limited form in Mi- 
crosoft’s multimedia encyclopedia, 
Encarta. One of the first programs to 
use the technology for full-screen, 
full-motion video will be Spectrum 
Holobyte’s Star Trek: The Next Gen- 
eration on CD-ROM.—S.K. 


WALK en WAY TO TOTAL-BODY FITNESS. 


xin dms Je reste more effective total body udine 
NordicTrack’s WalkFit exerciser. 


REASON 1: WALKFIT IS YOUR SUPERIOR TOTAL-BODY WORKOUT. 


WalkFit works both your upper and lower body so you get a workout that is substantially better than 
ordinary treadmills that work only your lower body. So naturally you'll burn more calories per hour. 
Research shows you can burn up to 79% more calories with WalkFit than with motorized treadmills. With 
WalkFit you'll also control your weight, tone your body, reduce stress, and strengthen your cardiovascular 
system (53% more efficiently than with ordinary treadmills) and feel more invigorated than ever before! 


REASON 2: WALKFIT IS A SAFE WAY TO EXERCISE. 


With WalkFit, you set the pace — unlike motorized treadmills where the motor dominates your exercise. 
WalkFit is safer to use, because with no motor to throw you off, it stops when you stop. And you can burn 
up to 1,000 calories per hour with WalkFit. 


REASON 3: WALKFIT IS EASY. 


Just get on and walk your way to fitness. In as little as three, 20- 
minute workouts per week, you'll start seeing results — right in the 
convenience of your own home. You'll never have to worry about 
the weather to exercise, and you won't have the hassle of motorized 
treadmills breaking down. 


REASON 4: WALKFIT IS FROM 


A TRUSTED NAME — NORDICTRACK. 


NordicTrack designed WalkFit with the same quality 
as the world-famous NordicTrack® exerciser. More 
than 3 million users continue to trust NordicTrack as 
a fitness leader in total-body exercise. With WalkFit, 
NordicTrack now turns ordinary walking into a 
superior total-body exercise. 


REASON 5: NORDICTRACK GIVES 


YOU A 30-DAY IN-HOME TRIAL. 


We're so confident WalkFit will help you ultimately 
enjoy more of life, that NordicTrack offers a 30-day 
in-home trial so you can prove it to yourself. 


: ODI i 


i today, and order your own TUM 
pu sce Call 1-800-441-7512 


n= WalkFit g 


Best of all, 
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Street 


the curtain is going up on the Lockheed Ad- 
vanced Development Co.—better known as 


the Skunk Works—the American aerospace 


industry's most prestigious secret brain- Ben Rich steps out of 
storming and rapid-prototyping shop. 
Founded during World War II in Burbank, the shadows 


Calif., by Lockheed's chief engineer, 


to cast light 


Clarence “Kelly” Johnson, the Skunk Works 

has produced many legendary aircraft, in- on the cloistered 
cluding the F-104, the world’s first Mach 2 fighter; the 
U-2 high-altitude spyplane; and the Mach 3.2 SR-71 world of secret 
Blackbird. 
Johnson’s protege and successor was Ben R. Rich, a im «raft technology. 
thermodynamicist who retired as president of the 
Skunk Works in 1990 after a 36-year career. During 
Rich's tenure, the most startling airplane of the past 
two decades took shape under a cloak of secrecy: the Air 


Force F-117A stealth attack plane. - 
With excerpts from Skunk Works—A Personal Mem- 
oir of my Years at Lockheed by Rich and Leo Janos; an 


interview with Rich; and the story of one of the Skunk 
Works' least known yet most exotic spy aircraft, the su- H 


personic D-21 drone, this special report 


offers an unprecedented glimpse into 
the cloistered world of secret Cold War 
technology development. 

Now relocated to Palmdale, Calif., 


the Skunk Works got its name from cartoonist Al 
Capp's L'il Abner comic strip, which featured an 
outdoor still called “the skonk works" in which “kick- 
apoo joy juice" was produced from old shoes and dead 
skunks. Johnson's elite engineering group was original- 
ly housed in a rented circus tent adjacent to a smelly 
plastics factory. One day an aircraft designer answered 
the telephone and said, “skonk works.” The name 
Stuck, and became today's Skunk Works—a registered 
trademark. 

Our report begins with Rich's account of the genesis 
of the stealth attack plane that performed with devas- 
tating effectiveness during the Gulf War. 
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A SECRET BRIEFING 


The stealth story actually began in 
July 1975, about six months after I 
took over the Skunk Works. I attend- 
ed one of the periodic secret Pentagon 
briefings held to update those with a 
need to know on the latest Soviet 
technical advances in weapons and 
electronics. 

The United States had only two de- 
fensive ground-to-air missile sys- 
tems—the Patriot and the Hawk, both 
only so-so in comparison to the Soviet 
weapons. By contrast, the Russians de- 
ployed 16 different missile systems to 
defend their cities and vital strategic 
interests. Their early-warning radar 
systems, with 200-foot-long antennas, 
could pick up an intruding aircraft 
from hundreds of miles away. Their 
SAM ground-to-air missile batteries 
were able to engage both low-flying at- 
tack fighters and cruise missiles at the 
same time. The Soviet SAM-5, a defen- 
sive surface-to-air missile of tremen- 
dous thrust, could reach heights of 
125,000 feet and could be tipped with 
small nuclear warheads. So these 
weapons systems posed a damned seri- 
ous threat. 

Most troublesome, the Russians 
were exporting their advanced nonnu- 
clear defensive systems around the 
world. The Syrians now had nonnucle- 
ar SAM-5s, And during our Pentagon 
briefing we heard a chilling analysis of 
the 1973 Yom Kippur war involving Is- 
rael, Syria, and Egypt. Although the Is- 
raelis flew our latest and most ad- 
vanced jet attack aircraft and their 
combat pilots were equal to our own, 
they suffered tremendous losses 
against an estimated arsenal of 30,000 
Soviet-supplied missiles. The Israelis 
lost 109 airplanes in 18 days, mostly to 
radar-guided ground-to-air missiles 
and antiaircraft batteries, manned by 
undertrained and often undisciplined 
Egyptian and Syrian personnel. 

What really rattled our Air Force 
planners was that the evasive maneu- 
vering by Israeli pilots to avoid mis- 
siles—the same tactics used by our 
own pilots—proved to be a disaster. All 
the turning and twisting calculated to 
slow down an incoming missile made 
the Israeli aircraft vulnerable to con- 
ventional ground fire. If the Israeli loss 
ratio were extrapolated into a war be- 
tween the United States and the highly 
trained Soviet Union and Warsaw Pact 
nations in Eastern Europe, a war 


From Skunk Works: A Personal Mem- 
oir of My Years at Lockheed by Ben R. 
Rich and Leo Janos, to be published in 
October by Little, Brown and Compa- 
ny. Copyright © 1994 Ben R. Rich 
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the P-80; a U-2R 
reconnaissance air- 
craft; the F-104, the 
world's first Mach 2 
fighter; the F-117A 
Nighthawk stealth 
attack plane. 


LOCKHEED SKUNK WORKS 


fought using similar airplanes, pilot 
training, and ground defenses, our air 
force could expect to be decimated in 
only 17 days. 

I was not too surprised. The Skunk 
Works had firsthand experience with 
the latest Soviet equipment because 
the CIA had scored spectacular covert 
successes in acquiring Soviet hardware 
by one means or another. We could not 
only test their latest fighters or new 
radars and missile systems but actual- 
ly fly against them. Skunk Works tech- 
nicians pulled these systems apart, 
then put them back together, so we had 


a sound notion of what we were up 
against. 

That Pentagon briefing was particu- 
larly sobering because it was one of 
those rare times when our side admit- 
ted to a potentially serious gap that 
tipped the balances against us. I had 
our advanced planning people noodling 
all kinds of fantasies—pilotless, remote 
controlled drone tactical bombers and 
hypersonic aircraft that would blister 
past Soviet radar defenses at better 
than five times the speed of sound, 
once we solved awesomely difficult 
technologies. 


4 


The Rosetta Stone 


I wish I could claim to have had a 
sudden 2 a.m. revelation that made me 
bolt upright in bed and shout, “Eure- 
ka!” But the truth is that an exception- 
al 36-year-old Skunk Works mathe- 
matician and radar specialist named 
Denys Overholser decided to drop Ft 
my office one April afternoon and pri 
sented me with the Rosetta Stone 
breakthrough for stealth technology. 

The gift he handed to me over a cup 
of decaf instant coffee would make an 


attack airplane so difficult to detect 
that it would be invulnerable against 
the most advanced radar 
invented, and survivable even agair 
the most heavily defended targets in 
the world. 

Denys had discovered this nugget 
deep inside a long, dense technical pa- 
per on radar written by one of Russia's 
leading experts and published in 
Moscow nine years earlier. The author 
was Pyotr Ufimtsev, chief scientist at 
the Moscow Institute of Radio Engi- 
neering. As Denys admitted, the pa- 
per was so obt and impenetrable, 


only a nerd's nerd would have waded 
through it all, underlining yet! 

Denys saw my blank stare. Radar 
cross section calculations were a 
branch of medieval alchemy far as 
the noninitiated were concerned. Ma 
ing big objects appear tiny on a radar 
screen was probably the most compli- 
cated, frustrating, and difficult part of 
modern warplane designing. A radar 
beam is an electromagnetic field, and 
the amount of energy reflected back 
from the target determines its visibility 
on radar. For example, our B-52, the 
mainstay long-range bomber of the 
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Strategic Air Command for more than 
a generation, was the equivalent of a 
flying dairy barn when viewed from the 
side on radar. 

“Ufimtsev has shown us how to cre- 
ate computer software to accurately 
calculate the radar cross section of a 
given configuration, as long as it’s in 
two dimensions,” Denys told me. “We 
can break down an airplane into thou- 
sands of flat triangular shapes, add up 
their individual radar signatures, and 
get a precise total of the radar cross 
section." 

Why only two dimensions, and why 
only flat plates? Simply because, as 
Denys later noted, it was still only 
1975 and computers weren't yet suffi- 
ciently powerful in storage and memo- 
ry to allow for three-dimensional de- 
signs, or rounded shapes, which 
demanded enormous numbers of addi- 
tional calculations. 

The result we called "faceting"—cre- 
ating a three-dimensional airplane de- 
sign out of a collection of flat sheets or 
panels. The Skunk Works would be the 
first to try to design an airplane com- 
posed entirely of flat, angular surfaces. 
I tried not to anticipate what some of 
our crusty old aerodynamicists might 
say. What emerged was a diamond 
beveled in four directions, creating in 
essence four triangles. Viewed from 
above, the design closely resembled an 
Indian arrowhead. 

"Boss," Denys said, handing me the 
diamond-shaped sketch. *Meet the 
Hopeless Diamond." 

"If we made this shape into a full- 
size tactical fighter, what would be its 
equivalent radar signature? As big as 
what—a Piper Cub, a T-38 trainer— 
what?" 

Denys shook his head vigorously. 
“Ben, understand, we are talking about 
a major, major, big-time revolution 
here. We are talking infinitesimal." 
"Well," I persisted, ^what does this 

mean? On a radar screen it 
would appear to be 
as big 


asa 
condor, 
an eagle, 
maybe an 
owl, a what?" 

"Ben," he replied 
with a loud guffaw, "try as big 
as an eagle's eyeball.” 

Kelly Johnson was not impressed. 
Unfortunately, he caught me leaning 
over a worktable studying a blueprint, 
and I never heard him coming. Kelly 
kicked me in the butt—hard too. Then 
he crumpled up the stealth proposal 
and threw it at my feet. “Ben Rich, you 
dumb shit," he stormed. *Have you lost 
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your mind? This crap will never get off 
the ground." 

Dick Cantrell, head of our aerody- 
namics group, suggested burning 
Denys at the stake as a heretic. But af- 
ter a couple of hours of listening to 
Overholser's explanations of stealth, 
Dick dropped his lanky frame onto the 
chair across from my desk and heaved 
a big sigh. “OK, Ben,” he muttered. “I 
surrender. If that flat plate concept is 
really as revolutionary as that kid 
claims in terms of radar cross section, I 
don't care what it looks like. I'll get that 
ugly son-of-a-bitch to fly.” 

We could get the Statue of Liberty to 
do barrel rolls with the onboard com- 
puters that achieved aerodynamic ca- 
pability by executing thousands of tiny 
electrohydraulic adjustments every 
second to an airplane’s control surfaces. 
But even with the powerful onboard 
computers, getting into the sky, as Kel- 
ly’s boot to my butt suggested, would be 
far from a cakewalk. 

We had a ten-foot wooden model of 
the diamond, and we took it and the 
original wooden model for the manta- 
ray-shaped D-21 drone and put them 
side by side into an electromagnetic 
chamber and cranked up the juice. 
Hopeless Diamond was exactly as 
Denys had predicted: a thousand times 
stealthier than the 12-year-old drone. 
The fact that the test results matched 
Denys’ computer calculations was the 
first proof that we actually knew what 
in hell we were doing. 

Our next big hurdle was to test the 
model on an outdoor radar test range 
near Palmdale, on the Mojave desert. 
Our model was mounted on a 12-foot- 
high pole, and the radar dish was ze- 
roed in from about 1,500 feet away. I 
was standing next to the radar opera- 
tor in the control room. “Mr. Rich, 
please check on your model. It must’ve 
fallen off the pole,” he said. 

I looked. “You’re nuts,” I replied. 
“The model is up there.” Just then a 
blackbird landed right on top of the 
Hopeless Diamond. The radar operator 
smiled and nodded. “Right, I’ve got it 
now.” I wasn’t about to 
tell him he 


F-117A was derived, 
mounted upside down at a 
radar-visibility test range. 


was zapping a crow. His radar wasn’t 
picking up our model at all. For the 
first time, I felt reassured that we had 
caught the perfect wave at the crest 
and were in for one terrifically excit- 
ing ride. I saw firsthand how invisible 
that diamond shape really was. 


It’s the first of December 1977, just 
after sunup, the best time for test pilots 
to take off. Winds are usually calmest. 
then, but this morning the chill wind 
blasts through my topcoat like it's tis- 
sue paper. This flight will be every bit 
as important to the nation's future and 
the future of the Skunk Works as the 
first test flight of the U-2 spy plane, 
which took place at this very same re- 
mote sand pile more than a quarter 
century ago. 

Back then, I was a Skunk Works 
rookie and this base, which we built for 
the CIA, was just a tiny outpost of 
windswept quonset huts and trailers, 
guarded by CIA agents with tommy 
guns. Kelly had jokingly nicknamed 
this godforsaken place Paradise Ranch, 
hoping to lure young and innocent 
flight crews to work on a dry lake bed 
where quarter-inch rocks blew around 
most afternoons. It is now a sprawling 
facility, bigger than some municipal 
airports, a test range for sensitive avia- 
tion projects. No one nowadays gains 
access without special clearances that 
include a polygraph test. 

Today, the Have Blue prototype that 
will soon be rolling down this runway is 
the first built under my regime after 
Johnson's retirement three years earli- 
er. But we really aren't 100 percent cer- 
tain that this sucker can actually get 
off the ground. It is the most unstable 
and weirdest-looking airplane since 
Northrop' flying wing, built on a whim 
back in the late 1940s. 

Bill Park, our chief test pilot, com- 
plained that it was the ugliest airplane 
he'd ever strapped himself into. To Bill, 
even the opaque triangular cockpit is 
ominous, especially if he has to punch 
out. But the specially coated glass will 
keep radar beams from picking up his 

helmeted head. The real beau- 

ty of Have Blue is that Bill's 
head is a hundred times more 
observable on radar than the air- 
plane he will be flying. 

Kelly Johnson is standing at my side, 
looking stoic. He's still skeptical about 
whether or not this prototype will 
prove way too draggy to get off the 
ground. 

Bill pushes on the throttle, and Have 
Blue slowly begins to accelerate. To 
stay stealthy, Have Blue has no after- 
burners, and it will need almost as 


much runway as a 727 loaded with fu- 
el, baggage, and passengers bound for 
Chicago. Bill goes full throttle. He’s 
chewing up a lot of runway as he 
Sweeps past us. 

Uh-oh. He's damn near off the end 
of the runway. Then I see him lift off. 
Slow as a jumbo jet a hundred times 
its weight, but he’s up. Get up. Up, up, 
up. The little airplane hears me. It’s 
heading toward the snow-powdered 
mountains. 

Kelly slaps me on the back and 
shouts, “Well, Ben, you got your first 
airplane.” 

Not so fast. There are some signifi- 
cant foothills looming in Bill’s flight 
path and I try to do some quick mental 
calculations to get him safely over the 
hump. I raise my binoculars and quick- 
ly try to adjust the focus. By the time 
the mountains come clear, our airplane 
is across the other side. 

Stealth was our great good fortune, 
and our earnings skyrocketed. The 
stealth fighter brought in more than $6 
billion. By my fifth year, I was heading 
a small, secret R&D outfit whose annu- 
al earnings placed it among the For- 
tune 500. Not bad. Not bad at all. 


Stealth Navy? No Sale. 


We decided to design a stealthy sub; 
the cigar-shaped hull was shielded by 
an outer wall of flat, angular surfaces 
that would bounce sonar signals away 
and also muffle the engine sounds and 
the noises of crewmen inside the vessel. 
We ran numerous acoustical tests in 
special sound-measuring facilities and 
obtained dramatic improvements. 
Armed with high hopes, I took our de- 
sign and test results to the Pentagon 
office of a Navy captain in charge of 
submarine R&D. 

That submarine captain epitomized 
the hidebound Navy at its worst. He 
frowned at my drawing and backhand- 
ed my concept. “We don’t build sub- 
marines that look like that.” He admit- 
ted that our test results were 
“interesting” but added, “Your design 
would probably cost us two or three 
knots in speed.” I countered, “But why 
care about losing three knots when you 
are invisible to your enemy?” 

It seemed to me that a catamaran 
SWATH [small waterplane area twin- 
hull] ship held real promise as a model 
for a stealthy ship. And on my next trip 
to Washington for a meeting on our 
stealth airplane design with Defense 
Undersecretary [now Secretary] Bill 
Perry, who was the Carter administra- 
tion’s czar of stealth, I mentioned the 
idea of a model stealth ship. Dr. Perry 
agreed and ordered the Defense Ad- 
vanced Research Projects Agency 


[DARPA] to authorize a study contract 
with us. 

In the early fall of 1978 I reviewed 
with him all our tests and the low 
radar returns we had managed to 
achieve so far. He was enthusiastic and 
ordered the Navy to provide research 
and development funding for the cre- 
ation of our prototype stealth ship. The 
ship would be called Sea Shadow (“The 
Secret Ship,” Oct. '93]. 

Viewed from head-on, the ship 
looked like Darth Vader's helmet. Some 
Navy brass who saw her clenched their 
teeth in disgust at the sight of the most 
futuristic ship ever to ply the seas. A 
future commander resented having on- 
ly a four-man crew to boss around on a 
ship so secret that the Navy could not 
even admit it existed. Our stealth ship 
might be able to blast out of the sky a 
sizable Soviet attack force, but in terms 
of an officer's future status and promo- 
tion prospects, it was about as glam- 
orous as commanding a tugboat. 

At the highest levels, the Navy brass 
were equally unenthusiastic about the 
small number of stealth ships they 
would need to defend the carrier task 
forces. Too few to do anyone's career 
much good in terms of power or pres- 
tige. The carrier task force people didn’t 
like the stealth ship because it remind- 
ed everyone how vulnerable their hulk- 
ing ships really were. 

On one typical night of testing, the 
Navy sub-hunter airplanes made 57 
passes at us, and detected the ship only 
twice—both at a mile-and-a-half dis- 
tance, so that we would have shot them 
down easily long before they spotted us. 
Several times, we actually provided the 
exact location to the pilots, and they 
still could not pick us up on their radar. 

The admirals who ran the surface 
fleet were displaying little enthusiasm 
for going any speed ahead. "Too radical 
a design," they told me. "If the shape is 
so revolutionary and secret, how could 
we ever use it without hundreds of 
sailors seeing it? It's just too far out." 

So I held back. I had a design for an 
aircraft carrier that would show up on 
radar no bigger than a life raft. But 
having been turned down by the Navy 
for designing a submarine—out of sight 
under the ocean—that no one would ev- 
er recognize as such, I could only imag- 
ine their reaction to designing an air- 
craft carrier three football fields long 
that looked like a New Age pyramid. 


Gtealth Over Baghdad 


U.S. Air Force pilot Col. Barry 
Horne: Bats. Bats were the first visual 
proof I had that stealth really worked. 
At night the bats would come out and 
feed off insects. In the mornings we'd 


A Conversation 
with Ben Rich 


Popular Science Senior Editor Stuart F. 
Brown spoke to former Skunk Works presi. 
nt Ben R. Rich at his seaside home in 

alifornia. 


Q: THE SR-71 BLACKBIRD WAS 
THE FIRST STEALTH AIRCRAFT. 
WHAT DID YOU DO TO MAKE IT 
HARDER TO SEE ON RADAR? 


till 
a Piper Cub, 


rison, a B-52 i 
and an F-15 is 
maybe 100 square meters. 
The wing leading edge of the SR gets 


tion at Maci 
iron. The only material we had that could 
stand the temperature was a composite 
made with asbestos, which is a dirty 
word nowadays. 

We loaded the composite with iron: 

s that absorb radar, instead of re 
ing it, and made the leading edg 
and the tails out of this material. And we 

'e the fuselage, which was originally 
aped, 
at improved the shape of the un 
that it reflected radar away 
during level flight 


Q: HOW WELL DID STEALTH WORK 
FOR THE BLACKBIRD? 


A: We thought that we could cut the 


radar cross section of the SR-71 down 
so far that we could overlly any target 
and just not be there. But we were never 
able to get the cross section that small 
because every time we tuned, the air 
plane gave them a big belly shot that 
showed on radar. So instead, sometimes 
we had to use side-looking sensors and 
fly along borders 


continued 


find bat corpses scattered around our 
airplanes inside the open hangars. 

Bats used a form of sonar to “see” at 
night, and they were crashing blindly 
into our low-radar-cross-section tails. 
After all those years of training, we cer- 
tainly believed in the product, but it 
was nice having that kind of visual 
confirmation. 

As we suited up to fly into combat for 


E 
Drone 


BY STUART F. BROWN 
G? JAMES C. GOODALL 


the first time, one of the other pilots 
whispered to me, ^Well, I sure hope to 
God that stealth shit really works." 

He spoke for us all. 

Saddam Hussein had 16,000 mis- 
siles and 3,000 antiaircraft emplace- 
ments in and around Baghdad, more 
than the Russians had protecting 
Moscow. We got the mission most haz- 
ardous to a pilot's health. 


Each of us carried two hardened 
laser-guided 2,000-pounders designed 
to penetrate deep into enemy bunkers 
before exploding. We came at Baghdad 
in two waves. Ten F-117As in the first 
wave to knock out key communications 
centers, and then the second wave of 12 
airplanes an hour or so later. That first 
night we saw French-built F-1s and So- 
viet MiG-29s flying around on our sen- 


,/4400-mph ramjet-powered drones on se 
heed's Skunk Works built them. 
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But they gave no sign of 


ever g 
The skies over Baghdad looked like 
three dozen Fourth of July celebra- 
tions rolled into one. Only it was a cur- 
tain of steel that represented blind fir- 
ing. They could detect us, but they 
couldn't track us. They just hoped for 
a golden BB—a lucky blind shot that 
would hit home, and I couldn't see how 


Boeing B-52 flies west five 
miles above the Pacific with 
a manta-shaped aircraft 
slung under its wing. Sec- 
onds after the big bomber 
releases the drone about 
300 miles off the Chinese 
coast, the unpiloted crafts 
rocket booster ignites, thrusting it 
quickly to supersonic speed. Then as 
the drone's ramjet engine roars to life, 
the expended booster f: 

Accelerating to a speed of Mach 3.5, 
or 2,400 mph, at the incredible altitude 
of 90,000 feet, the drone streaks across 
the Peoples Republic of China. Cam- 
eras mounted in its belly shoot recon- 
naissance photos of military sites, in- 
cluding the newly constructed 
intercontinental ballistic missile facili- 
ty west of the city of Lop Nor, located 
far inland near Mongolia. U.S. Navy 
ships in the Pacific and a circling air- 


«ret photo missions over China 


they could possibly miss. The law of 
averages would have made that im- 
pos 


Then, once y across the 
border, we joined up and saw that 
everyone was OK and we were 
amazed, overjoyed, and deeply moved. 
No one had suffered as much as a hit 
or even a near miss. That stealth shit 
had really worked as 


A D-21 reconnaissance drone dimbs 
after launching from atop an M-21 
Blackbird mother ship flying at a 
speed of Mach 3.2. The drone’s sin- 
gle ramjet engine gulps air through 
an inlet at its nose. The sharp spike 
traps supersonic shock waves, com- 
pressing the airflow within. 


plane with a special retrieval hook 
wait to snatch the parachute-equipped 
package of cameras and navigation 
equipment released by the returning 
spy aircraft. A radioed self-destruct 
command will erase evidence of the 
drone’s existence after the aircraft falls 
into the sea. 

Called the D-21, the Air Force’s ul- 
trafast eye in the sky is built by Lock- 
heed Corp.'s innovative Skunk Works 
team almost entirely from light- 
weight, heat-resistant titanium. The 
year is 1969. By 1971, four of the craft 
will be sent on missions over China, 
but something goes wrong in every 
case, and no pictures are recovered. 

Though the highly classified D-21s 
were written off as an intelligence- 
gathering failure, the program's aero- 
nautical achievements continue to in- 
trigue engineers, and drones 
resurrected from an Air Force long- 


Q: WHAT SUR- 
PRISED YOU 
MOST ABOUT 
STEALTH? 


A: The size of the 

aircraft doesn't 

mean anything. 

Shape is the 

biggest thing. In 

fact, smallness can 

hurt you, because 

the aircraft may end 

up on a harmonic of the radar beam's 
frequency, causing a spike on the radar 
screen. It's easier to find a small vehicle 
like a cruise missile with a low-frequen 
cy radar than it is a B-2 bomber. Of 
course, on a larger vehicle we have a 
lot more area to soak up the mcrowaves 
with absorbent coatings. 


Q: WHY HAVEN'T WE SEEN RUS- 
SIAN STEALTH PLANES? 


A: Ufimtsev [Russian electromagnetics 
physicist] was amazed when | talked to 
him about our success with his stealth 
equation. He said his people never 
used it. They felt the United States had 
only two antiaircraft missiles to 
fool—Hawk and Patriot—so why did 
they have to pay for stealth? They put 
their money elsewhere. Russia now has 
16 different antiaircraft missiles, SA-1 
through SA-16. Our stealth plane was 
designed to counter them 


OES THE UNITED STATES STILL 
HAVE MAJOR SECRET DEFENSE 
TECHNOLOGIES? FOR EXAMPLE, 
UNUSUAL "DONUTS-ON-A-ROPE" 
EXHAUST CONTRAILS FROM A FAST, 
HIGH-FLYING AIRCRAFT HAVE BEEN 
PHOTOGRAPHED IN THE SOUTH- 
WEST. 


A: We have some new things. We are 
not stagnating. What we are doing is up- 
dating ourselves, without advertising 
There are some new programs, and 
there are certain things—some of them 
20 or 30 years old—that are still break: 
throughs and appropriate to keep quiet 
about. Other people don't have them yet 
A lot of people talk about funny con: 
trails, but | can candidly say I'm not 
aware of it. This would have to use a 
cryogenic fuel as a coolant, and | haven't 
seen any such facilities in the aircraft 
area. Hydrocarbon fuels don't have the 
heat capacity for very high speeds—they 
just become carbon at 300 to 400 de- 
grees Fahrenheit. But a cryogenic fuel 
like liquid hydrogen becomes a storage 
problem because it takes up so much 
room. We tried designing a liquid-hydro: 
gen fueled airplane called the CL-400 in 
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term storage area may once again 
thunder through the skies. 

NASA’s Dryden Flight Research 
Center at Edwards Air Force Base in 
California is safeguarding four of the 
17 remaining unused drones for even- 
tual use in high-speed research. 
Though no funds have yet been com- 
mitted, the D-21 could be stripped to 
its core structure and clad with tem- 
porary skins to flight test hypersonic 
vehicle shapes, says David Lux, NASA 
project manager. 

“With the addition of a rocket en- 
gine, the D-21 could fly at Mach 5 or 6 
to test a small scramjet [supersonic- 
combustion ramjet] engine. But the D- 
21 has one problem: There's no recov- 
ery system," Lux says. "So we would 
have to design a parachute or a good 
radio-controlled flight-control system 
to land it on the lake bed, as we have 
done with many other drones." 


Spacecraft designers, too, draw in- 
spiration from the D-21 program, 
which proved that one high-speed air- 
craft can be launched from atop anoth- 
er, a method essential to runway- 
based, two-stage-to-orbit launching 
systems now being studied worldwide. 

The heavy shroud of secrecy sur- 
rounding the D-21 program has recent- 
ly been lifted, freeing participants to re- 
veal details of one of the nation's most. 
closely held Cold War secrets. Retired 
Skunk Works president Ben R. Rich, 
who worked on the drone's propulsion 
system, told POPULAR SCIENCE, “Nobody 
had ever run a ramjet for more than 
just a minute or two. We learned that 
we could fly ramjets for a couple of 
hours. We had almost 4,000 miles of 
range and carried about 800 pounds of 
payload. It was the original supersonic 
cruise missile.” 

The effort got under way after the U- 
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The D-21’s cameras and valuable inertial 
tem were located on a 
descent would be slowed by 
" for recovery by aircraft or boat at 

ramjet engine was stored around the curved air duct. 


NASA's it Research Center 
porated 
four unused D-21s for possible use in 


high-speed flight experiments. 


2 spy plane piloted by Francis Gary 
Powers was shot down deep inside So- 
viet territory in 1960—ruining an im- 
pending U.S.-U.S.S.R. summit meet- 
ing. Hoping to ease diplomatic tensions 
while winning Powers’ release, Presi- 
dent Dwight D. Eisenhower agreed to 
cease manned intelligence-gathering 
flights over the Soviet Union. 

The agreement, however, made no 
mention of overflights by unpiloted air- 
craft, and the Air Force became inter- 
ested in flying a survivable spy drone 
right through the loophole Eisenhow- 
er’s promise left open. Working with 
Lockheed, its principal spy aircraft 
supplier, the Air Force immediately 
started brainstorming stealthy, high- 
performance drones. 


riginally code-named “Tagboard,” 

the D-21 was created by the 

Skunk Works engineering and 
flight-testing team led by chief engi- 
neer Clarence “Kelly” Johnson. Gov- 
ernment officials and Lockheed engi- 
neers agreed in early 1960 that a cruise 
speed of Mach 3.5 at 90,000 feet was 
needed to survive antiaircraft missile 
attacks during overflights of China or 
the Soviet Union. 

The drone was a bold idea, and one 
that began to work only after a host of 
teething problems were overcome dur- 
ing testing, many of them related to the 
tricky aerodynamics of flying so fast. 
Ramjet propulsion was the practical 
way to give the drone sufficient speed 
and range to perform useful missions. 
A simple and efficient engine that func- 


navigation sys- 

belly-mounted, ejectable hatch whose 
e. The hatch was desi 

mission’s end. Jet fuel for t 


f 


tions only at supersonic speeds, the 
ramjet is essentially a pinched tube 
that compresses and ignites fuel and 
air, then expands the hot exhaust to 
produce thrust. 

An ideal supersonic launching plat- 
form for a ramjet drone was already 
rolling off a secret Lockheed production 
line: the single-seat CIA A-12 spy 
plane, predecessor to the two-man SR- 
71 later operated by the Air Force. Both 
versions are known as Blackbirds. They 
carried the first D-21s aloft. 

Johnson's design team selected the 
A-12’s curving double-delta, or ogival, 
wing design for the D-21. Designers 
had considered using the A-12's hybrid 
turbo-ramjet engine in the drone, but 
for reasons of weight and complexity 
dropped it in favor of a pure ramjet de- 
sign. The engine was based on one 
used in the Boeing Bomarc, an antiair- 
craft missile with a rocket-powered 
first stage. 

The Bomarc engine was built by 
Marquardt Corp. of Van Nuys, Calif., 
the leading American source of ramjet 
expertise. Marquardt and Lockheed 
engineers redesigned the powerplant 
to achieve the drone's needed cruise 
speed and altitude and modified its fu- 
el system to burn the special high- 
flash-point JP-7 jet fuel used by the A- 
12 spy plane. 

With its sharply swept-back, 19-foot- 
span wings and single ramjet air-inlet 
spike, the 43-foot-long D-21 looks like 
a simpler cousin to the spy plane. Like 
the Blackbird, the drone benefits from 


early stealth methods. Careful atten- 
tion paid to exterior shaping details 
and the use of radar-absorbing materi- 
als in parts of the airframe reduce its 
visibility to radar. 

A pair of CIA A-12's were converted 
into M-21 drone carriers through the 
addition of launching pylons and other 
features. M stands for “mother,” while 
the D in D-21 stands for "daughter." 
The daughter craft nestled between 
the mother ships inward-canted tail 
fins with a scant 18 inches to spare. A 
second seat was added to the cockpit 
for a launch control officer whose task 
was monitoring the drone's mechanical 
health and using a periscope to con- 
firm its liftoff from the M-21's back. 

Calculations showed that the MD-21 
combination had the ability to reach 
Mach 3.25, well above the speed at 
which the Marquardt ramjet would de- 
velop significant thrust. The radar 
cross section (a measure of reflectivity) 
of the MD-21 was small, making the 
piggybacked aircraft quite stealthy 
compared to other large planes. 

Computer models—crude by today's 
standards—were developed, and wind 
tunnel tests determined the proper 
weight balance and nose angles to use 
in mating the craft. All that remained 
was to prove that the two could safely 
separate from each other at Mach 3.25 
while shrouded in the high-pressure 
shock waves that form around super- 
sonic aircraft. 

The first test flight of the MD-21 oc- 
[Continued on page 81) 


the late 1950s, and it grew into 
a big dog without enough 
range. 


Q: THE GOVERN- 
MENT STILL 

KEEPS SOME 

THINGS THAT HAP- 
PENED BEFORE 
WORLD WAR II 
CLASSIFIED. IS THIS A 
SENSIBLE THING TO 


Do? p 


A: We overdo 

it, and we 

ought to learn 

when to stop. It 

costs us about 15 percent more money 
to get things done because of excessive 
security rules. | think a sunset law in se- 
curity is the most important thing. We 
Ought to have a review every two or 
three years and then decide, do we still 
need to keep this secret? And why? 


Q: MANY COMPANIES SAY THEY 
OPERATE THE SKUNK WORKS WAY. 
DO THEY? 


A: You need management that giv 
you free rein. Most managements won't 
give you that. They can't stop interfering 
and meddling. The middle-managers 
and bean counters rule the world 

Kelly's Skunk Works rules call for a 
very small group with a minimum of pa- 
perwork, and with a well-understood or 
ganization. You've got to have a leader 
who knows what he wants, and leads. 
Everybody knows who he reports to and 
where he can get an answer. You have 
no meetings where you don't get 
answers. 

Pick your people and trust them. Tell 
them what you want. Give them the au: 
thority to do the job, along with the re 
sponsibility. Don't pay someone by the 
number of people who work for them. 
Base rewards on results. And you must 
have a customer who works with you. 
That's very important 


Q: WHAT WAS THE WORKING 
ATMOSPHERE IN THE SKUNK 
WORKS? 


A: Communication is the secret of the 
Skunk Works. We always kept the work- 
shop floor and the engineers close to- 
gether. People just walked across 

the room. 

Kelly used to tell this story. A guy 
meets another guy with a loaf of bread 
They trade loaves of bread, and each 
walks away with a loaf of bread. But if 
two guys with ideas get together, each 
guy walks away with two ideas, because 
they communicated PS 


Billions of stockpiled tires will take centuries to degrade. Can 


new recycling technologies turn these mountains into molehills? 


bers, junked tires would be near the top of the heap. 
Some three billion tires now languish in U.S. landfills, 
stockpiles, and ille. Another 250 million 
ear—one for nearly every man, wom- 

If you could sta m. 
90 miles high—more 
ch to 


join them ev 

an, 

the tires would stretch 142, 

than halfway to the moon. Tires contribute as m 
municipal solid w able diape 
J 'ws and aging rock stars, tires don't 
just fade away ng as bias 
ply ones made 20 years ago. Built to endure from the fi: 
test kick through a lifetime of potholes and peel-outs, an 
average of 40,000 miles of driving, tir uld take centuries 
to degrade naturally. In the meantime, the 


BY MARIETTE DICHRISTINA 


Tires harbor 
for disease 
capture 
times shooting to the surface with t 
they burn in spectacular, stinking f 
with only water. When seven million tir 
a decade ago in Winchester, Va., they burned for more than 
nine months and oozed 690,000 gallons of oil. Several years 
ago, a y tire blaze beneath an elevated highway 
melted the asphalt 

Retreading is, of course, a cheap, low-ener 
tired tires back to work. Whole tires also ca 
ate artificial reefs, dock bumpers, planters, 
energy-efficient house walls. But only ent of U.S. 3 
scrap tires are reused in any way, many of them exported 


stagnant wat nd ome breeding grounds 
arrying mosquitoes and rats. In landfills, they 
plosive methane gas and “float” upward—some- 
mendou And 
that can’t be fought 

went up in smoke 


force 


way to put re- 


The world’s largest tire pile contains an estimated 34 million 
tires. These will be burned to produce electricity. 


BACK TO THE 


Heated to 450°F, 

shredded tires 

break down in 

the presence of 
sts. 


‘CARBON BLACK 


s. DORSEY 


The Titan breaks tires down. It operates at lower temperatures than 
ota fie millo syst so it recover ig qualty prodeci. 


says the EPA. The rest are increasingly being banned from 
overcrowded landfills: Seventeen states forbid tires in land- 
fills entirely, while 14 more permit only shredded treads. 
"Ban them and you just get big piles elsewhere," says Michael 
Blumenthal, executive director of the Scrap Tire Manage- 
ment Council in Washington. "The longer you wait, the bigger 
the problem." 

The world's largest pile is in Westley, Calif., where an es- 
timated 34 million scrap tires await the millennium. Cov- 
ering about 160 acres, the pile reaches six stories high in 
spots. In southern Connecticut, the owners of the 30-acre 
Tire Pond are stashing tires underwater—avoiding prob- 
lems with mosquitoes and fire. The 140-foot-deep pond, a 
former clay pit, has 15 million tires and is only half full. 
Ducks paddle along its rubber shoreline. 

Like the tire piles themselves, however, the potential so- 
lutions are legion. If there's no backyard use for a bald tire, 
it can be burned as fuel or chopped up and incorporated in- 
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to new products like hockey pucks, mud flaps, and springy 
floor pavers. Most intriguing of all options are technologies 
that break tires into their reusable chemical components. 

Why has it been so hard to get tire recycling on the right 
track? For an answer, you have to look behind the treads. 

From the tiniest tricycle wheel to the monsters that roll 
tractors, tires have similar ingredients. They typically com- 
bine several types of natural and synthetic rubber, fabric, 
steel, and carbon black (a sooty ingredient also found in shoe 
soles, inks, sealants, and paints). Each of these ingredients 
must be recycled separately, unlike recycling, say, an alu- 
minum can. 

Complicating matters—and making simple tire remold- 
ing impossible—is that tire rubber is vulcanized. The sulfur 
and carbon in the rubber bond inseparably during manufac- 
turing. So, in contrast to that aluminum can, old tires can't 
easily be made into new ones. "Think of [rubber] as an egg," 
says Helen Patrauskas of Ford. “Before you cook it, you can 
make all sorts of things. But once the egg is hard- 
boiled—similar to what happens when making a tire—your 
only option is egg salad." 


ats why a process marketed by Titan Technologies of 
Albuquerque, N.M., is so promising: Developed partly 
with research grants from Sandia National Laborato- 
ries, the Titan system reduces tires to their components. 
And unlike pyrolysis—a costly, long-known alternative that. 
vaporizes scrap tires at more than 1,000°F—Titan’s process 
works within an oven-heat range that Betty Crocker would 
find familiar. The temperature stays around 450°F, so the 
end products are not degraded or burned away as with py- 
rolysis. ^Just as fried eggs turn black if you turn the heat up 
too hot, so will oils from tires," says inventor Floyd Wallace 
of Lansing, Mich. The key to Wallace's low-temperature pro- 
cess: seven proprietary metallic and inorganic catalysts. 

In Wallace's machine, shredded tires are first preheated 
to about 200°F to remove moisture. Augers then move the 
chips through a hotter stainless-steel chamber that is about 
200 feet long. Along the way, the chips react with the cata- 
lysts to create hydrocarbon vapors, carbon black, and ash. 
In the final step, the vapors are condensed to derive oils 
that can be used as home heating fuel or to lighten heavier 
oils, and the remaining gases are sent back through the sys- 
tem. During tests at a pilot plant, each 20-pound auto tire 
yielded about a gallon of oil, six pounds of carbon black, 
three pounds of steel, and a half pound of ash. Thé system 
also recovered about 25 cubic feet of methane gas per tire, 
which is used to power the machinery. Two Titan plants 
opened this summer in Korea. 

Oils could also function as a tire solvent. Texaco, for one, 
is experimenting with dissolving shredded tires in oil at 
700°F. This creates a light oil that can be refined into diesel 
gas, heating fuel, and other chemicals. The process also pro- 
duces a smaller amount of heavy fuel oil. And University of 
Wyoming engineers are “co-recycling” scrap tires and waste 
oil in a two-step thermal process that yields gases and oils. 

A patented system from Avraam I. Isayev, a polymer engi- 
neer at the University of Akron, uses sound as well as heat 
to break down the chemical bonds in tires: Tire crumbs are 
heated to about 400°F, then blasted with 20,000 cycles per 
second of ultrasonics (just above the highest frequency the 
human ear can discern) and compressed at pressures up to 
several thousand pounds per square inch. 

“The rubber goes in solid and within milliseconds be- 
comes a highly viscous fluid, like bread dough,” says Isayev. 
With additional curative agents, he says, the doughy mate- 
rial can be molded into new products. A prototype machine 
handles 50 pounds of tires per hour; Isayev aims to increase 
that to several thousand pounds per hour. 
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Take control of your 
future with electronics 
training from CIE. 


Learn in your own home, 
atyourown pace. 

With training from CIE, you could be 
working at the job you want, earning the 
money you deserve. CIE lets you learn 
electronics right in your own home, at 
your own speed. You can complete your 
CIE coursework while you're still at your 
current job. You can complete it as fast or 
as slowly as you choose. And the faster 
you finish, the more CIE can help you 
save money. 


Take your place on the 
Information Superhighway. 
CIE training or a CIE degree will qualify 
you to be part of one of the hottest, 
fastest-growing fields around — 
electronics. And you'll play a major role 
in keeping the nation's much-discussed 
Information Superhighway up to speed 
and running smoothly. 


Learn from the world leader 
inhome-study electronics. 

At CIE, we teach electronics, and nothing 
but electronics. We're not only the biggest 
home-study electronics school, but also the 
best. And why not? We've been teaching 
it for 60 years. We've graduated more than 
150,000 people from over 70 countries. 
And we're fully accredited. That's why 
employers and CIE graduates alike know 
the value of electronics training from CIE. 


Concentrate on your own 

area of interest. 

CIE gives you 12 courses and a proven 
degree program to choose from. CIE 
training qualifies you for work in broadcast 
engineering, communications systems, 
digital logic and systems training, automo- 
tive electronics, computer maintenance, 
microprocessor technology, and much 


Learn electronics from the world leader, right in 
your own home. 


more. In fact, CIE pioneered the very first 
Electronic Laboratory course and the first 
Microprocessor course. 

Even if you're not sure what you'd like 
to specialize in, we can get you started on 
the basics. And once you've successfully 
completed one CIE course, you can apply 
academic credits and tuition credits to any 
new CIE courses you take. Each and 
every CIE course counts toward earning 
your degree. 


Apatented method of 
personalized instruction. 
Through CIE's exclusive AUTO- 
PROGRAMMED* teaching method, your 
instructors give you prerecorded, easy- 
to-follow, step-by-step instructions. Some 
courses are geared toward beginners 
and some toward professiónals already 
familiar with the electronics field. 

No matter which course you take, 
you'll have everything you need to learn 
on your own at home: lesson guides, 
books, even lab equipment. All materials 
you can use at your current job or keep 
for your new job after you've earned your 


degree. And if you ever need any help at 
all, just call your instructor toll-free. 


Whatare you waiting for? 

Isn't it time you joined one of the fastest- 
growing professions around? Isn't it 
time you earned a salary well above the 
national average? Then now's the time 
to find out more about CIE. 

Contact CIE today for more 
information. 

Call us toll-free at 1-800-243-6446, or 
call 216-781-9400. You may also fill out 
the attached postage-paid card or the 
coupon below and drop it in the mail, or 
fax it to CIE at 216-781-0331. We'll send 
you our FREE 40-page CIE home study 
course catalog with details on CIE 
courses and the CIE associate's degree. 


Take Control 
Of Your Future. 


Send me a FREE CIE course 
catalog and details on a CIE 
associate's degree. 
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ural Montana, 1998. Heavily armed reli- 
gious fanatics have holed up inside a forti- 
fied compound and are threatening to blow 
themselves up if the FBI attempts to disarm 
them. But government agents wheel out a 
device that looks like a giant speaker and 
position it facing the building. They flip a 
switch, and a low rumbling issues forth. A 
few minutes later, the fanatics stumble out 
of the building one at a time. They are clear- 
ly dizzy and disoriented, and some are vom- 
iting. Agents handcuff them. 

The same year, somewhere in the Middle 
East. An angry mob is throwing stones and 
homemade firebombs at a squad of U.S. 
peacekeepers. Hiding behind their jeep, the 
soldiers connect an exotic-looking stainless- 
steel gun to a canister the size of an oxygen tank. Soon a 


Within seconds, the mob is mired in mounds of superstick; 
goo, unable to move. The riot is over. 
Sometime this fall—perhaps as soon as this month—a 


Last year—about the time events in the Somalia peace 
keeping operation were reaching a climax—the Council o; 
Foreign Relations, an independent Washington govern- 
ment advisory group, briefed Defense Undersecretary John 
Deutch on the potential advantages of nonlethal weapons 
in peacekeeping operations. Intrigued, Deutch established 
the current task force. A new Pentagon program would 
vastly increase the several million dollars per year 
Pentagon-watchers estimate that the department now érties of shaving cream and chew- 
spends on nonlethal weapons. (Exact figures are secret.) y, comes in two variations: a thick 
Attorney General Janet Reno has become another strong R 
proponent of nonlethal technology. After the Waco, Texas, 
disaster in the spring of 1993, she expressed frustration to 
Congress that sophisticated nonlethal force wasn’t available 
to end the standoff against Branch Davidian cult members 
safely. In that debacle, 86 heavily armed followers of David 
Koresh died when a fire erupted after the FBI tried to force 
an end to a 51-day standoff by ramming in the walls of the or noses. Shown below 
fortified compound. “The potential for payoffs in new tech- foam ona dummy. 
nologies is nearly unlimited,” she told participants at a re- 
cent major conference on nonlethal weapons in Maryland. 
Optimists predict that the new weapons—sometimes re- 
ferred to as soft-kill arms—will revolutionize international 
relations. Unlike new weapons from previous decades, which 
were intended to maximize casualties (for example, the neu- 
tron bomb), nonlethal weapons aim at minimizing casual- 
ties. “Nonlethality [is] emerging as...something radically 
new in global affairs,” assert futurists Alvin and Heidi Toffler 


at can flood a room, 
ants from seeing or 


The second of a two-part seNes 
by Robert Langreth 


Disabling 
but not 
deadly, 

a new 
breed of 
nonlethal 
weapons’ is 


emerging. 
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Nonlethal 
Weapons 
for Police 


Rear-seat air bag 

A puncture-proof air bag, inflated by 
pressing a button on the dashboard, 
would subdue violent suspects on the 
way to the station. 

Status: Ready in two or three years. 


bullet 
Fired from a gun, these miniature hom- 
ing devices would stick to a fleeing car 
so police wouldn't have to engage in a 
high-speed chase. 
Status: Research just beginning. 


Smart gun 

A weapon that could only be fired by its 
owner. Important because 25 percent of 
all policemen slain while on duty are 
killed with their own weapons. 

Status: Research just beginning. 


Aplastic strip that could be laid across a 
road in seconds. When the strip is acti- 
vated remotely, spikes would suddenly 
Pop up, shredding the tires of any car 
that drives by. 

Status: Ready in as soon as one to two 
years. 
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in their 1993 book, War and Anti-War. 
They see nonlethal force as providing 
an “intermediate phenomenon” be- 
tween diplomacy and war. Now that 
the United States is the lone superpow- 
er, the argument goes, the nonlethal op- 
tion will become increasingly valuable, 
as enemies challenge the United 
States indirectly through terror- 
ism and other provocations short 
of war. 

But skeptics argue that the ef- 
fectiveness of nonlethal weapons 
has been greatly exaggerated. 
“At best, nonlethal weapons will 
be an adjunct to deadly force,” 
asserts Steven Aftergood, a se- 
nior scientist at the Federation 
of American Scientists in 
Washington. “By no means will 
they change the fundamental 
character of war.” 

Many rank-and-file military officers 
privately agree. These traditionalists 
worry that the newfangled devices 
simply won't work against adversaries 
armed with conventional guns and 
might even endanger U.S. soldiers. 
“What happens if you've been ordered 
to squirt them with glue, and they 
start shooting at you with a bazooka?” 
frets one retired Army colonel. 

Critics also challenge the humane- 
ness of many of the devices. Lasers or 
sensors, for example, could be used to 
blind people. And super-caustic acid de- 
signed to degrade metal parts could al- 
so severely burn skin, or even cause 
congestive heart failure. Most contro- 
versial are secret efforts to explore the 
feasibility of engineering microbes that 
would “eat” enemy equipment. “There’s 
a strong possibility that some of these 
could violate chemical or biological 
weapons bans,” says Aftergood. 

One application for soft-kill devices, 
however, everyone supports: law en- 
forcement. Over the years, the Justice 
Department has toyed with the idea of 
less-than-lethal weapons, but last 
spring Janet Reno established the first 
serious attempt to build them. In June 
1993, she wrote to the secretary of de- 
fense and the CIA director and, in an 
unprecedented request, asked them to 
share their less-controversial non- 
lethal technologies with federal law en- 
forcement agencies. The resultant $2 
million-per-year collaboration is al- 
ready yielding dividends: for instance, 
an air bag in the backseat of a police 
car that would restrain unruly prison- 
ers; and a gun attachment that would 
adjust the speed of rubber bullets, de- 
pending on how near the target is. 
Closest to fruition: a handheld gun 
that would shoot harmless but immo- 
bilizing “supersticky” foam toward 
criminals or crowds from a distance. 

Unfortunately, admit officials, none 


of these relatively simple technologies 
would have solved the Waco crisis. For 
science-fiction-style stun guns, the 
Justice Department will have to hope 
some of the top secret technologies be- 
ing explored at the Army’s Picatinny 
Arsenal pan out. 

From this sprawling New Jersey fa- 
cility, the Army directs more than a 
dozen futuristic less-than-lethal proj- 
ects, including everything from laser 
rifles to microwave projectiles. [See 
“Nonlethal Weapons on the Battle- 
field.”] A battle simulation scenario re- 
leased by Picatinny depicts how future 
U.S. forces might use these devices to 
defend an airfield against a ground at- 
tack. First, U.S. troops might aim a 
high-power microwave beam toward 
the enemy, melting the opponent's 
computers and communications 
equipment. At the same time, optical 
grenades launched from artillery 
would explode over enemy missile 
launchers, blinding targeting sensors. 
U.S. helicopters could also spray "anti- 
materiel compounds" such as anti- 
combustion chemicals onto tanks to 
clog their turbines. The attackers 
would be forced to either retreat or be- 
come sitting ducks as American sol- 
diers closed in with deadly weapons. 
In either case, computer simulations 
of the hypothetical battle found that 
the U.S. force would suffer far fewer 
casualties than if it had been equipped 
with conventional weapons only. 


$:- a battle couldn't happen for 
years, however, because most of 
the devices remain in early stages 
of development. “If you watch ‘Star 
Trek,’” admits Picatinny physicist 
Lucian Sadowski, “you know where 
some of these ideas come from.” With 
a few exceptions, no field-ready proto- 
types yet exist. And researchers will 
have to overcome daunting practical 
problems as well. For example, elec- 
tromagnetic-pulse and microwave- 
beam weapons would require enor- 
mous amounts of power to operate, 
making it difficult to create a portable 
power supply. 

Moreover, how does a soldier firing a 
nonlethal stun gun verify that the oppo- 
nent he just knocked out isn’t merely 
playing possum? 

Nevertheless, Picatinny's Col. Tom 
Sinclair, who oversees nonlethal re- 
search, argues that the technologies 
will improve rapidly. Secret demonstra- 
tions of microwave beams and dazzling 
lasers have already been conducted at 
Los Alamos National Laboratory, and 
programs to develop "directed" acous- 
tic and optical weapons are under way. 
“In as soon as two or three years from 
now, [some of these devices] may be 
ready for the field," he predicts. 


Nonlethal Weapons on the Battlefield 
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he scenario depicts how the 
military might use soft-kill 
weapons in a future battle. 
Although the detailed work- 
ings of these weapons are 
secret, POPULAR SCIENCE was 
able to construct the following descriptions 
based on information from various 
sources. 
4. Microwave projectiles. Like a giant mi- 
crowave oven, this device would emit 
beams intense enough to melt sensitive 
components in computers and other elec- 
tronics. An electromagnetic pulse generator 
would accomplish a similar purpose by re- 
leasing a burst of low-frequency high-volt- 
age electromagnetic radiation. 
Status: Concept has been tested once at 
Los Alamos National Laboratory. Making 
devices a practical size could be a problem. 
2. Flash blinding bombs. High-power ex- 


plosives would heat inert gases contained 
inside the bomb, creating a flash of white 
light intense enough to temporarily blind 
any sensor—or person—looking at it. 
Status: Laboratory prototypes exist now. 

S. Handheld chemical laser rifle. Like flash 
blinding bombs, these would dazzle or 
blind sensors or people. 

Status: Early prototypes exist now. 

4. Acoustic beams. Pistons would force 
compressed air through horn-shaped tubes, 
creating powerful low-frequency sound 
waves. Too low to hear, these vibrations 
would disrupt the body's vestibular sys- 
tem—the part of the inner ear that maintains 
equilibrium—causing anything from discom- 
fort to unconsciousness. 

Status: A speculative project. 

5. Nets. Various “sticky” or electrified nets 
could be shot from a gun onto persons or 
vehicles. A prototype exists that generates 
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a shock only if the enemy tries to struggle. 
Status: Can be produced now, but battle- 
field effectiveness is uncertain. 

6. Combustion inhibitors. Chemicals that 
interfere with the operation of internal com- 
bustion engines could be sprayed onto ve- 
hicles from the air, so that they would be 
sucked into engine air intakes. 

Status: These exist, but an effective 
method of delivering them does not. 

7. Super-slippery fluids. These could be 
sprayed onto runways or roads, making 
them too slick to use. 

Status: Same as 6. 

8. Super-caustic acids. More corrosive 
than the strongest inorganic acids, this 
well-known class of organic acids could be 
used to weaken metal bridge supports or 
damage vehicles. 

Status: These exist, but they are difficult 

to apply.—F. L. 
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AMERICAN MUSEUM OF NATURAL HISTORY PHC 


he eritic Hugh Kenner once wrote that most muse- 

ums are places of “hushed didactic strenuous- 
ness.” The newest exhibition halls in the American 
Museum of Natural History in New York serve as a 
brilliant rebuttal. 

The two halls that make up the Lila Acheson Wal- 
lace Wing of Mammals and Their Extinct Relatives, 
opened to the public last May, contain some 250 
specimens representing 300 million years of evolu- 
tion. This is the largest and most scientifically im- 
portant array of fossil mammals—85 percent of 

them real, not casts—to be seen anywhere in the world. 
And this is not a dull and dusty collection of old bones. 
The creatures—many of them awesome in size and as- 


pect—inhabit spectacular, high-ceilinged spaces framed 
by dramati 


murals. They are mounted in poses that re- 
hunting, escaping predators, 


s. Here are some other highlights: 
"chus, the largest land-dwelling carnivorous 
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was actually found, at the bottom of an eight-foot-long spi- 
ral burrow called a "devil's corkscrew.” 

*Amphicyon, a ferocious “bear-dog” shown running full- 
tilt after its prey, the antelope-like Ramoceros. 
*Protohippus, a 12-million-year-old early horse, which 
may have died giving birth to a foal, part of whose skele- 
ton is tucked behind its mother’s pelvis. 

ŁA 25,000-year-old baby mammoth, whose mummified re- 
mains were found “freeze-dried” in the Alaskan tundra. 
ĦA bizarre early relative of mammals, resembling a giant 
lizard with an enormous fan along its back; it lived mil- 
lions of years before the dinosaurs. 

The exhibition also includes “touch fossils” that visitors 
can actually handle. They range from mammoth and 
mastodon teeth, to the ten-million-year-old thigh bone 
from a giant extinct relative of the elephant, to a 50-mil- 
lion-year-old tooth from the earliest known fossil horse. 
The halls are organized in a remarkably intuitive and 
informative way. Visitors move through a giant 
family tree. The basic 


They're alive! A stunning interactive museum exhibit 


route, marked by a black line embedded in the floor, is the 
trunk of the tree, representing the main evolutionary 
pathway. Along the trunk are branching points leading to 
creatures, both fossil and modern, that exemplify a new 
evolutionary physical feature, such as the placenta or the 
hoof. For example, at the point in evolution where middle 
ear bones appeared, the visitor finds a group including 
monotremes, marsupials, and early mammals. 

At 15 stations throughout the halls, interactive displays 
augment the fossil collection, Visitors choose an animal 
from a huge database and call up video interviews with mu- 
seum scientists to learn about it. Or they can time-travel 
and watch the continents drift to their earlier positions as 
the eons roll back. Animals appear as they lived in the envi- 
ronment of the time selected. 

The opening of the Lila Acheson Wallace Wing is just 


BY 
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the first salvo in the American Museum’s master plan to 
illustrate the entire evolutionary history of Earth 
through its fossil collections in six major halls. In 1995, 
two new and long-awaited Halls of Dinosaurs will open, 
with spectacular new mounts of the museum’s non- 
pareil collection. The final phase, scheduled for 1996, 
will see the opening of the last two halls. The Hall 

of Primitive Vertebrates will illustrate the evolu- 

tion of fishes, amphibians, and non-di- 

nosaurian reptiles. And the Miriam and 

Ira D. Wallach Orientation Center 

will offer a majestic overview of 

Earth’s history and inverte- 

brate evolution and serve to 

introduce the other 


five halls. rm S 


fool 
LIFE STYLED 


with “touch fossils” is no dull and dusty collection of old bones. 


BY 


CHRIS 


O'MALLEY 


here was this small, lightweight 
person breathing big, heavy sighs 
over my shoulder. “Daddy, this fun 
stuff is for kids, and you're doing 
boring things on the computer." 

She wanted to play a game. But 
it was my home office, and I 
thought electronically rifling 
through the monstrous Oxford 
English Dictionary on CD- 
ROM was kind of fun. So I bought the 
child her own multimedia PC. That'll 
teach her to bug Daddy. 

Sure, it cost me a couple of weeks’ 
pay. But reclaiming my computer was 
a necessary first step in making my 
multimedia PC into the centerpiece of 
my home office. 

Like my daughter, most people con- 
sider multimedia primarily "fun 
stuff'—games, animated storybooks, 
and flashy encyclopedias on silvery 
discs. But as I've found out, multimedia 
can transform a home business as well. 

A multimedia PC can put an as- 
tounding array of information at your 
fingertips—from 20-volume dictionar- 
ies and national phone directories to 
detailed data on Fortune 500 compa- 
nies and street maps of every major 
city in the United States. Multimedia 
can make word processors hear, elec- 
tronic mail talk, and old slide shows 
really sing. It can help you create your 
own videotapes or tune in the latest 
video from CNN. It can answer the 
phone, take a message, and even put 
you face-to-face with the world outside 
your home office via video phone calls. 

Consumers are catching on. 
According to Channel Marketing, a 
Dallas-based research firm, the princi- 
pal reasons for buying a home PC are 


multimedia and home office use. An 
even more telling fact: Business and 
reference titles—not games or learning 
programs—constitute the best-selling 
class of multimedia software, says the 
Software Publishers Association. 

Simply put, multimedia is the merg- 
er of words and numbers with pictures 
and sounds—brokered by a PC. 
Imagine tossing a television, a stereo 
system, a telephone, and a computer 
into a magic bag and pulling out a 
wondrous and somewhat bewildering 
device that still looks like a PC, but 
does the jobs of all those devices. If you 
can imagine that, you've got as good a 
grasp of multimedia as anyone. Funky 
and sort of cool? Definitely. But pulsing 
through the heart of this media mania 
is an opportunity-rich mix of informa- 
tion and communication, a lifeblood for 
almost any business. 

There's a catch, of course: You have 
to buy a multimedia PC—or be willing 
to make over the computer you've got. 
Essentially, this means you need a rea- 
sonably fast Windows or Macintosh 
system with a few razzle-dazzle items, 
including a sound board, speakers, and 
a CD-ROM drive. More specifically, the 
multimedia minimum today is 16-bit 
stereo (as opposed to 8-bit mono) sound 
circuitry, a pair of self-powered speak- 
ers (since a PC typically produces little 
or no amplification), a microphone for 
recording voice snippets, and a “dou- 
ble-speed" CD-ROM drive to make the 
discs play faster. 

Those are the basics. Some of the re- 
ally gee-whiz stuff—television tuners, 
voice-recognition systems, videoconfer- 1 
encing—requires additional kits of? 
hardware and software. Not to men- 


the Snazzy multimedia gear and information-rich software 


Multimedia 
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tion additional pesos and patience. 

Buyers have it a lot easier than up- 
graders these days. Many PCs now 
come with the essential multimedia 
goods already installed, or at least in 
the same box. Better still, there are a 
growing number of “all-in-one” multi- 
media PCs that squeeze everything 
except the keyboard into a single unit 
for true plug-and-play convenience. 
The latest such models from Compaq 
and Packard Bell include phone and 
fax capabilities and have TV tuner op- 
tions to boot. (For the record, my 
daughter got the all-in-one Mac model 
called the Performa 550, a splendid 
machine. The latest, the Performa 
575, is even better.) 

Upgrading, on the other hand, can 
get ugly. Coaxing a Macintosh to work 
with new multimedia gear is fairly 
simple, but coercing a Windows PC to 
acknowledge the presence of a CD- 
ROM drive or make beautiful music 
through a set of add-on speakers is on- 
ly slightly less complicated than nego- 
tiating Middle East peace treaties. 

There’s nothing intrinsically diffi- 
cult about installing the equipment, 
but settling the electronic conflicts be- 
tween the new stuff and the old stuff 
can be maddening. It once took me 
several days to discover that a recalci- 
trant sound board wouldn't work sim- 
ply because it was trying to use a data 
lane that was already in use by anoth- 
er board. The next version of Windows 
promises something more like plug- 
and-play, but for now, the Mac is the 
more welcoming multimedia machine. 

You can make upgrading a bit easi- 
er, and maybe a bit cheaper, with one 
of the many multimedia upgrade kits 
now available for both types of com- 
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puters. These typically include a CD- 
ROM drive, sound board, speakers, mi- 
crophone, and some software. Alas, 
while in the same box, these items are 
still made by several different manu- 
facturers, so problems may persist. My 
motto: Nothing in a “kit” is foolproof. 

The silver lining is that no matter 
what you choose, you'll probably pay 
far less and get much more than you 
would have last year. Multimedia kits 
that sold for $700 or more now sell for 
as little as $300. Fully loaded multime- 
dia PCs have gone down in price, too, 
from upward of $3,000 to the $1,500- 
to-$2,000 range. 

For all of the glitzy hardware, 
though, it's software that represents 
the key to unlocking most of multime- 
dia's promise in a home office. It isn't 
very soft anymore, as multimedia soft- 
ware comes mainly on rigid CD-ROM 
discs that are identical in form to mu- 
sic CDs. Only CDs have the capacity 
(about 650 megabytes) to hold the 
ocean of ones and zeros created when 
you digitize sounds, pictures, or vol- 
umes of text. 

While they may not qualify as true 
multimedia software, many popular 
business applications now come bun- 
dled on CD-ROM discs. CD-ROMs are 
especially handy for installing mam- 
moth software sets—or “suites,” as 
they're known—that combine four or 
more applications in a single bundle. 
Otherwise, these programs sprawl 
over a dozen or more floppy disks. 

Somewhat ironically, the least visu- 
ally arresting CD-ROM discs are often 
among the most valuable titles. With 
the right CD-ROM discs, you can put a 
library’s worth of reference works at 
your fingertips. Discs containing the 

entire contents of 
dictionaries, the- 


carpe joins Packard ^ sauruses, alman- 
Bell and Apple in the acs, atlases, news- 
field of combination papers, and mag- 
multimedia azines abound. 
and TV with its Many other ency- 
Presario (DTV 520. — clopedic discs are 
This all-in-one unit custom-made for 
distinguishes itself CD-ROM and 
with built-in stream- tackle specific sub- 
lined speakers from jects, including 
Bose anda speaker- © medicine, science, 
computers, and 

business. 
Having such re- 


sources at your 
disposal not only 
eases the sense of 
"information isola- 
tion” that often en- 
cumbers a home 
office, it offers new 
ways to scour 
through great 
quantities of data. 


Take a national phone directory on 
CD-ROM, for example. With one, you 
can search for people or companies not 
only by name, but also address, phone 
number, or even type of business. That 
would be a virtually impossible task on 
paper. More important, the phone book 
suddenly becomes grist for things like 
culling business prospects and auto- 
matically generating form letters. 


aps on CD-ROM embody anoth- 

ler, more visual example of mul- 

imedia's versatility. A number 
of map programs can display (and 
print) street-level maps for nearly ev- 
ery city and county in the United 
States. Some even give directions to 
hotels, restaurants, or businesses, and 
figure optimal routes for a set of loca- 
tions on a map—useful for planning 
business trips or devising delivery 
routes. Other mapping discs contain 
demographic data for states, cities, 
and neighborhoods—helpful informa- 
tion if you're trying to market a prod- 
uct or service. 

As good as multimedia software is at 
feeding information to a home office, 
it's even better at adding verve to docu- 
ments and visual presentations. The 
spaciousness of CD-ROM discs has 
spawned a wave of new “clip media" 
collections with just such aims. These 
range from clip art—sets of pre-drawn 
pictures and symbols on disc to use 
with word processors and many other 
programs—to digitized music, sound 
effects, photos, and even video clips 
that can be freely borrowed without 
royalties. Dozens of other discs are 
filled with a dizzying array of type- 
faces and symbols. 

Tasteful documents with the right 
mix of typefaces and pictures give 
work from even the most modest home 
office the appearance of being pro- 
duced by a well-oiled conglomerate. 
The newest multimedia graphics soft- 
ware goes a step further, allowing you 
to add music and moving pictures to a 
visual presentation. There's nothing 
like a few bars of Beethoven's Fifth in 
the middle of your slide presentation 
to resuscitate a lethargic audience. 

Multimedia tools can also put you in 
the director's chair by enabling you to 
produce anything from short video se- 
quences for presentations to full-length 
business videos or training tapes. This 
Spielberg stuff, unfortunately, requires 
Some expensive added gear—such as a 
video digitizing board and special edit- 
ing software—and more than a little 
time and skill to master. One less tax- 
ing alternative for getting your own 
pictures into the act: Many film devel- 
opers and graphics shops can transfer 
35mm photographs onto Photo CD 

[Continued on page 90] 


A CD-ROM SAMPLER 


Ten discs that do it all. 


Mul & browse through the Quicken for 
Bookshelf PhoneDisc's 9.5 million 
00) addresses and phone * 

numbers. Businesses are $ 

divided into categories 

and classified by four- — No should be 
The workhorse CD-ROM digit codes. You can also without some way to 
for the home office, scan by name, address, monitor finances, and 
Multimedia Works & or phone number. A resi- Quicken 3 Deluxe can do 
Bookshelf puts every pro- dential version is also it all: track investments, 
gram you might need on ^ available. PhoneDisc also make bill payments, help 


sells a combined residen- 
tial and business directo- 
ty called PowerFinder for 
$249. 


one disc: word processor, 
spreadsheet, graphics, 
database, communica- 
tions, and personal infor- 
mation manager. It also in- 


file taxes, and monitor 
your budget. It also in- 
cludes the Wall Street 
Journal Video Guide to 
Money and Markets, the 


cludes a dictionary, Wall Street Journal 
thesaurus, encyclopedia, Personal Finance Library, 
atlas, dictionary of quota- and the Tradeline 
tions, and world almanac. Electronic Stock Guide. 
That's still not all: Video tu- Another useful feature is 
torials, clip art with em- interactive worksheets 
bedded sounds, andten ^ drawings, photographs, that help you determine 
“clip movies" also come and other graphic ele- financial strategies. Look 
with the package. When ments. But Corel jams for a new version for 
you're in one application, 10,000 graphic elements Windows soon. 
relevant tools from other — of all types into 
programs remain onthe  Gallery—a full 6,000 of 
menus, There's no version them in color. The manu- 
for Windows yet, however. al lists the location of 
hs each animal, flag, map, 
er ad * computer, or other graph- 
Encyclopedia yfi ic on the CD-ROM. if rious about do- 
& ,900) Access to art for many ing business with Japan, 
J applications on PCs and Power Japanese for 
-E Macs is as easy as drag- Windows 2.0 gives you 
" and-drop. more than just phrases to 
Many CD-ROM encyclope- memorize; it takes you 
dias are heavy on glitz, but through the equivalent of 
light on content. Not the ‘one and a half years of col- 
Encyclopedia of Science & lege-level Japanese. The 
Technology. It contains i 
layer upon layer of well-re- He lere 
Searched, detailed treatis- — fri tomap Pro 
es on topics from aero- will plot your business 
nautics to zoology. Some trip from door to door, 
40 simple and to-the-point based on the preferences 
animations make short you give it: how fast you 
work of concepts like the want to go, the type of Power Japanese also 
Doppler effect, as do more road you want to use, briefs travelers on busi- 
than 500 maps and other whether you want to ness etiquette and other 
graphics. In addition to the avoid tolls, and other cri- pertinent topics. 
entire text of its 21-volume teria. In our informal 
encyclopedia, McGraw-Hill tests, the program usual- Voice E] 
also crams its dictionary — ly matched or beat our ($995) 
of scientific and technical best personal shortcuts. 
terms onto the disc. Yearly If you have several clients Intelli 
updates are planned, you need to visit, the pro- 1 
n gram will recommend the d 
quickest itinerary, then al- Ranting and raving at 
Digi low you to link database — your PC may be produc- 
information on each tive when you have Voice 
800-7 |j client to the map. By for Windows. It’s an all- 
P clicking on a client's icon, purpose voice-recogni- 
Tof utwho'swhoin you can then pullupthe tion program that enables 
an industry and howto corresponding database you to open files and ma- 
contact them, youcan entries. nipulate documents with 


verbal commands. It also 
takes dictation, although 
you must speak slowly 
for this feature to work 
well. Unlike some other 
programs, it can recog- 
nize anyone's voice with- 
out a training session. It 
comes with either a 
30,000- or 60,000-word 
active vocabulary and can 
be taught to recognize up 
to 170,000 new words 
and spellings. 


~n 
for sitting in the same 
room, but videoconferenc- 
ing is coming closer. 
ShareVision 3000 (Mac) 
and PC3000 provide a 
small, low-frame-rate pic- 
ture over regular analog- 
phone lines. (Better video 
requires digital lines.) The 
software interface is intu- 
itive, using an on-screen 
“handset” icon for dialing. 
You can also share appli- 
cations and write on each 
other's monitors using a 
shared whiteboard, The 
package includes a sound 
microphone headset, and 
proprietary modem. 


audio and video clips into 
your presentation, 
Action! 3.0 for Windows 
makes your job easy. Its 
unique time-line feature 
gives you precise control 
over the beginning and 
end of every audiovisual 
element in your presenta- 
tion. Predefined page lay- 
outs plus a new outliner 
for slide presentations 
cut down production 
time. The CD-ROM 
comes with 700 graphics, 
150 animations, 350 
sound effects, and 39 
music clips. 
—Suzanne Kantra 
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he Rubicon Trail runs 
through a narrow split in 
the granite of the massive 
Sierra Nevada range. The 
trail is a long-abandoned 
pathway now so overgrown 
and rubble-strewn that at 
times a four-wheel-drive ve- 
hicle has to be rocked up on 
two wheels to fit through. A 
rite of passage for off-road enthusiasts, 
the Rubicon is also specified by Chrys- 
ler engineering as the trail every Jeep 
must be capable of navigating. 

“Tm an engineer, not a psychologist,” 
says Bernard Robertson, Chrysler vice- 


Chevrolet’s new Blazer 
reflects the met bres 
ing in sport utility chas- 

sis design. A strength- 

ened ea contributes 
to torsional stiffness; 

additional spring travel, 
more precise st 

and four-wheel 

brakes all contribute to 
le 
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president and general manager, 
Jeep/truck operations. “But I think peo- 
ple who buy a Jeep want to think it can 
do that. It's part of what makes a Jeep." 
Tackling the Rubicon demands a spe- 
cialized design, including a narrow 
track and tall ground clearance. These 
features aren't needed or even helpful 
to traverse a shopping center parking 
lot with a light dusting of snow or to 
navigate Los Angeles' posh Rodeo 
Drive. How many tasks can a single ve- 
hicle perform successfully, anyway? 
Nevertheless, Americans today are 
redefining the mainstream vehicle, 
buying trucks and sport utilities in 


record numbers for personal use. This 
shift is only partly driven by fantasies 
of exploration. More mundane capabili- 
ties are more important: load carrying, 
trailer-towing, and the sense of securi- 
ty that comes from riding high on a 
heavy frame. Tops is versatility. The 
truck category today includes compact, 
mid-, and full-size pickups, sport utili- 
ties, and minivans. Each of these vehi- 
cle types offers multiple uses, ranging 
from off-roading and cargo hauling to 
camping conversions—all fitting neatly 
into active life-styles. 

Extended cabs with rear seats make 
it possible to use a pickup truck as the 


REPACKAGING 


THE 


TRUGK 


Can trucks become 


more “carlike” without 
losing the ruggedness 
and sense of security 
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appealing to begin with? 


BY DAN McCOSH 
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The Jeep Grand Cherokee sport is rare for its use of a unit body. 
fein gees ind pr ee 
sion. The solid front axle is characteristic of an off-road vehicle. 


family car, while sport utility vehicles 
are becoming de rigueur replacements 
for luxury sedans. The latter notion is 
reinforced by the recent acquisition of 
Britain’s Land Rover by BMW and the 
construction by Mercedes-Benz of a 
plant in the United States to build a 
new sport utility vehicle. About a half- 
dozen new sport utilities will be intro- 
duced this year alone; soon, GM will of- 
fer sport utilities in seven body styles. 
Ford, meanwhile, is introducing a new 
Explorer, an update of the most popu- 
lar sport utility today; it’s significant 
that one of Ford’s five vehicle program 
centers, defined in a recent reorganiza- 
tion, is responsible for “personal-use 
trucks.” 

A lot is being asked of a vehicle orig- 
inally designed for specialized tasks 
such as light hauling or off-roading. 
Can the truck truly make a transition 
to the broader role of people-carrier? 

Trucks originally were designed to 
haul loads as uncomplaining as a bale 
of hay. Truck frames, suspensions, and 
engines did yeoman’s duty with a pay- 
load or when towing, but the draw- 
backs included a rough ride, mediocre 
handling, and poor fuel economy. The 
original round of federal safety and 
economy regulations did not apply 
equally to trucks and passenger cars; 
trucks were exempted from regulations 
that would have limited their practical- 
ity in commercial use. 

“One of the reasons trucks are doing 
so well today may be because you no 
longer can buy many cars with a full 
frame and a big engine that has trailer- 
towing capacity,” says Chevrolet engi- 
neer Frank Taverna. This is the crux of 
the dilemma for truck engineers: Many 
of the design features in pickups, sport 
utilities, and some minivans are at 
odds with the engineering philosophy 
that has produced more efficient, 
lighter-weight, and better-handling 
passenger cars. Engineers are attempt- 
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ing to civilize trucks to make them 
more “carlike,” particularly in ride, 
handling, and comfort, without sacrific- 
ing the versatility and style that give 
them such broad appeal. 

As an engineering design goal, a 
“carlike truck” seems like an oxymoron, 
but in some ways the notion is a logical 
extension of the evolution of the truck 
chassis. Early on, cars and light trucks 
were pretty much the same under the 
skin. They shared much the same basic 
structure, suspension pieces, even en- 


Ford’s new Explorer is an upgrade of one of the most popular utili- 
ties. The Explorer has been among the roomiest of its class, and a new 


suspension should improve handling. 


gines. But as cars evolved to coddle 

their passengers, trucks did not. 
Structurally, early pickups and cars 
were built up from simple, straight 
frame rails that supported the body. 
The front portion of the frame bolstered 
the engine and a solid front axle, while 
the rear took care of the cargo. If you 
wanted a longer truck, you simply ex- 
tended the rails. Passenger car struc- 
ture diverged from the pattern early 
on, when the need for wider seating led 
Continued on page 84] 


The front-drive minivan rev- 
olution begun by Chrysler in 
1983 introduced a whole 
new category of light trucks 
whose main purpose was 
hauling people. Rather than 
having its roots in a pickup 
truck, the original minivan 
was based on a passenger 
car platform—Chrysler's 
ubiquitous K-car. This style 
of construction is being imi- 
tated today in other vehi- 
cles, including the Ford 
Windstar, Mercury Villager, 
and Nissan Quest. 

Starting with a passenger 
car chassis ought to make 
the task of producing a 
minivan with carlike ride 
and handling simple. Not 
necessarily, says Chrys- 
ler's Chris Theodore, chief 
engineer in charge of mini- 
vans. "Most people don't 
associate minivans with 
hauling cargo, but going 
from a single driver to sev- 
en passengers on the way 
to Florida is as much a 
change in weight as a half- 
ton pickup gets when load- 
ed," he says. 

The first-generation mini- 


vans had relatively slow 
Steering ratios and steering 
geometry that provided little 
feel. But Chrysler made 
changes in 1991 that pro- 
vided steering that was 
more linear—more car- 
like—and then in 1993 in- 
troduced a handling pack- 
age with tighter suspension 
and quicker steering. 

“The critical thing with a 
minivan is how it handles 
when fully laden," particu- 
larly in high-speed lane 
changes and in crosswinds, 
says Theodore. "You want it 
to feel carlike both unladen 
and laden." 

Chrysler's original design 
used MacPherson struts in 
front and a solid axle in the 
rear—the latter so simple it 
appears almost crude. The 
reason for the solid axle is 
its ability to handle weight 
without unwanted camber 
change; the axle has be- 
come commonplace on oth- 


er vans as well. The design 
has proved durable and sol- 
id, but sometimes harsh. 
Future versions are expect- 
ed to feature more isola- 
tion—another feature 
adapted from luxury cars. 
The solid rear axle will stay, 
however, since Chrysler en- 
gineers feel it is the best 
way to maintain control with 
large weight variations. 

Ford's new Windstar 
moves further toward cars 
with its short- and long-arm 
independent suspension up- 
front and coil-link rear sus- 
pension—a configuration 
that offers a solid, smooth 
ride. Honda, likewise, is ex- 
pected to adapt many fea- 
tures from its Accord when it 
introduces its new minivan 
early next year. 

What is intriguing about 
minivan design today is that 
engineers have managed a 
payload comparable to a 
light truck with such sophis- 
ticated suspension designs. 
Its unlikely that this trend 
will influence future pickups, 
but future sport utilities may 
well follow suit.—D. M. 
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' protection against Radar 
and Laser "the hands-down class leader." 


March ‘94, Car Audio and Electronics Magazine® 
Big Performance from a small Radar/Laser Detector. In a 
BEL 635 " Pl recent test, BEL 635i was declared, "...the hands-down class 
1 US: leader" and " by far the smallest combination unit on the 
market..." And now it's even better—with the Plus of rear 


Radar/Laser detector Laser detection—another first from BEL-TRONICS, the 
with front and rear technology leader. 


Laser detection “...awesome performance..." 


BEL's dual patented FMT® detects each Radar band sepa- 
rately for maximum sensitivity. And while most detectors 
= provide a fixed-frequency ‘peak’ on Super Wideband Ka, 
BEL 635i Plus maintains full sensitivity across the entire Ka 
bandwidth-from 33.4 to 36.0 GHz. As well, BEL ranked 
D "number one" in its ability to ignore false alerts, sounding 
just one single false alarm in a 12-mile city test, "...a remark- 
able performance for such a sensitive unit." 


Dual Tracking Laser“another BEL first 


f Based on military Laser technology used in Operation 
Desert Storm, Dual Tracking Laser" provides both front 
and réár Laser detection. In fact, BEL's Laser technology was 
independently rated "number one" in off-axis Laser detec- 
tion-the most common form of Laser speed monitoring. 
"the 635i simply blew away the competition with its 
ability to see off-axis laser beams, by far the most crucial 
test of any laser detector. It had noticeably better range 
than the second-place Passport and over 20 times the 
range of the last-place Cobra." 


“test winner" 


"There was no problem singling out the BEL as our test 
winner...its scores clearly show it to be the hands-down 
class leader.” And now, you can have BEL 635i Plus for only 
$289.95. To order, or for the name of a dealer near you, 
call toll-free today. 


+ 1-800-341-1401 USA 
" 1-800-268-3994 Canada 


mr eae uL dii. BEL-TRONICS LIMITED 
4/34 O69- £L. Leadership through Innovation and Technology 
Protected under U.S. and Foreign patents. FMT is a registered trademark of BEL-TRONICS LIMITED. 


‘TM-trademark of BEL-TRONICS LIMITED. Passport is a registered trademark of Cincinnati Microwave 
Cobra is a registered trademark of Dynascam Corporation. 
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Absolutely mind 

blowing!!! I popped a 

French Learning CD 

into the Learning 

Machine . Immedi- 

ately I was sucked 

De. intoa deep, dream- 

like trance. Weird 

"UI colors and patterns 

were created on the insides of my closed 

eyelids. While in this super-relaxed but 

hyper-aware state, the special Learning 

CD began unfolding its magic 
programming, 


A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. “Bonjour, 
mon ami,” she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 

Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work 
According to one college professor, “It 
may be the most powerful learning tool 
since the invention of the book.” 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


ADVERTISEMENT 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual mie -Like Fantasies. 
Plus Get $600 of Free Learning CDs! 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It’s the ultimate 
mind trip. But it’s not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It's simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 


Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian, Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics" reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


Accelerate Interactive Language Leaming™ Library ($200 Value) 


nguage trainin 
and Italian using the 
I 


Beyond virtual reality, the light-sound matrix stimulates your mind and opens your leaming centers. 
Like magic it pours in new information, skills, mental programming, and launches your imagination. 


want to show off its other incredible 
mind expanding powers. 


10 Fantastic Mind Journeys 

So l'll'include the 3-D Mind Sync" 
Library, with 10 mind launching 
programs on 3 CDs, Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States. 

A $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 


Plus $1,000 Worth of Coupons for More Software 
Included in your kit afe coupons for additional Learning Disc programs. Plus info on future programs 
including ESL Japanese, Chinese, and Russian. The Photographic Mind Series. Transcendental Mind 
Sedes. Fantastic Journeys that launch your coneclousness nto incredible new wor. The Time Traveler 


titles include the Civil War series, Everything | Ever Wanted To Know, plus existing CD-ROM software 


Al converted into Learning Machine formats. 


© 1994 Zygon. All Rights Reserved. Learning Machine, Learning Disc, Learning Matrix, SuperPhonics, The Teacher, 3D Mind Sync, Accelerated Interactive Language Learning, 


InnerMind Programming, Super Speed Leaming, Transcendental Mind, & Photographic Mind are trademarks of Zygon Intemational 


Super Motivation Library 

Let's say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind™ Programming 
Disc. The sensory stimulation matrix 


opens a window into your unconscious „ 


mind. Then by infusing your "inner 
mind" with positive programming, you 
can rescript negative, self-defeating 
attitudes. I’m including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 


Plus in addition to the Language " 


Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), l'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 


tions, including software that links your ~ 


mind directly to a multi-media 
computer. It's something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free, Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 


experience, send your kit back to me for, 


a full refund. 
To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item #4501). 
Please allow 4-6 weeks for delivery. 


For Fastest Service Call Toll Free 


~ ZYGON 


18368 Redmond Way, Redmond, WA 98052 
Fax Orders To (206) 882-1454 


Supersonic spy drone 
[Continued from page 6. 


curred in 1964. Jettisonable nose and 
tail cones were installed on the drone 
to reduce aerodynamic drag at high 
speeds. But when the nose cone sepa- 
rated during the first attempted 
launch, it severely damaged the 
drone's wing leading edge and ramjet 
engine. Subsequent test flights were 
conducted without the cones, and the 
D-21’s engine was ignited at a speed 
of Mach 1.24 to help the MD-21 accel- 
erate to launch speed and altitude. 
Fuel burned by the drone during the 
climb was replenished from the moth- 
er ship’s tanks. 

Finally, in 1966, a D-21 was success- 
fully launched from its carrier craft 
over the Pacific Ocean off California. 
During the third test launch, one of the 
drones flew 1,600 miles and completed 
eight programmed turns. These trials 
showed that the mother ship should be 
flown at a shallow nose-down angle as 
the launch point approached. The 
drone itself was mounted at a slight 
nose-up angle to help it climb through 
the layer of shock waves, which tended 
to make the two craft stick together. 
Then, with the D-21’s ramjet powered 
up to match the Blackbird’s speed, the 
unmanned craft was released. 

Things didn’t go according to plan 
during the fourth test launch. Lock- 
heed chief test pilot Bill Park was in 
level flight when launch control officer 
Ray Torick released the drone, and the 
D-21 experienced an “asymmetrical un- 
start,” a condition in which the ramjet 
engine produces uneven thrust. The 
drone rolled, colliding with the mother 
ship. Then the M-21 pitched nose-high 
and came apart. Park was rescued, but 
Torick drowned after they parachuted 
into the ocean. 

“I felt the drone lift off, and the nose 
of the airplane started coming up. I 
was trying to hold the nose down. 
When the control stick hit the instru- 
ment panel, I knew that something 
was wrong,” Park says. “I don’t even 
remember feeling the D-21 hit my air- 
plane. But the nose just continued to 
come up until it was vertical, and I 
could see a lot of fuel because the air- 
plane had broken in half. My plan was 
always that if it seemed worse inside 
than it was outside, then I would 
leave. So I pulled the D-ring and eject- 
ed. I think Torick saw me leave, and 
he left too.” 

Incredibly, Park still wanted to keep 
trying to make the MD-21 work. “I was 
upset with Kelly,” he says. “I believed 
we could fix it with something telling 
how much the drone was lifting, so we 
could give the airplane the right angle 
of attack.” 

But losing a crewman and one of the 
two M-21s was too high a price to pay, 


chief engineer Johnson felt. Future D- 
21 launches would be from under the 
wings of two modified Boeing B-52H 
long-range Air Force bombers. 

The B-52s took off from Beale Air 
Force Base near Sacramento, or from 
the secret base at Groom Lake, Nev. 
With aerial refueling, the bomber could 
fly anywhere in the world before 
launching a drone. The big B-52 proved 
to be a safe mother ship that launched 
17 drones on test flights and photore- 
connaissance missions before the pro- 
gram was ended in mid-1971. 

On all four operational D-21 mis- 
sions, the film was lost due to a series 
of mishaps. The first craft never re- 
turned from overflying China, its fate 
unknown. The second and third drones 
made it back to their recovery points, 
but the reconnaissance pallets were 
lost. On the final mission, the D-21 was 
presumed shot down by heavy air de- 
fenses encountered on the final leg of 
its return flight. 

Although the D-21 was certainly de- 
veloped with the intention of flying 
over the U.S.S.R., records indicate 
none ever did. Soviet progress in high- 


altitude surface-to-air missiles was 
likely the reason. And it may have been 
feared that using the relatively low and 
slow-flying B-52 as the carrier, which 
could be picked up on radar from a long 
distance, would give the Russians the 
impression that a nuclear attack was 
under way. 

Pieces of crashed D-21s have been 
recovered in interesting ways. When 
one drone malfunctioned and went off 
course, “we didn’t know what happened 
to it,” says Rich. “Then in the early 
1980s, when the stealth fighters be- 
came operational, a CIA man brought 
me a piece of composite material from 
an aircraft. He said he got it from the 
KGB, and they think it’s part of the 
stealth. So I said, ‘Let them keep think- 
ing that.’ It was a piece of a wing from 
one of the drones.” 

Aircraft museums across the country 
are vying to add the remaining drones 
to their collections. Seattle’s Museum of 
Flight now has the ultimate supersonic 
centerpiece for its main gallery: The 
sole surviving M-21 Blackbird mother 
ship in bare, gray titanium finish with a 
D-21 perched between its tails. TE] 


The perfect body is as easy as 1, 2, à. 


| TOTAL FITNESS AT THE PUSH OF A BUTTON. With the Cross Trainer” total fitness system's unique 
| “personal trainer” panel, you just push the bution that corresponds fo the muscle group you want to 


| exercise [see diagram #1). Cross Trainer then tells you which exercises to perform, the proper order, 
Pa) even he specific amount of reps, sels ond weight (see diagram #2). No more adjusting pins, bolts or plates. 
TRAN ‘SMARTER, FASTER. By combining cardiovascular exercise with - 


concentrated muscle toning and building, the Proform Cross Trainer conditions 


your entire body better than any other homefitness system. And does it all in 


just 20 minutes o day. We guarantee it. 


J) 30-DAY FREE TRIAL. Order Cross Trainer 


will give you a full refund. 
INCREDIBLE LOW PRICE. Now you con have o 
personal trainer for only $49.95 per month, 


*49,95 


PER MONTH 


CROSS Á TRAINER? 


TO ORDER CALL: 


1- 800- 298-0167 


today, and if you're not stronger, firmer 
and more defined in 30 days, Proform 
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The Thinking Person's Gift Guide 


The Rainbow Light 

$59.95 ($6.00 shipping) - #1904 - Everyone delights at the 
wonder of this magical Rainbow Light. It can beautify a room or 
provide sleeping comfort for children and adults. This compact 
lamp (4" x 4" x 3 
1/2") fits practically 
anywhere and can 
project a rainbow up 
to 30 ft. long. Won- 
derful applications 
for home, business, 
classroom or any 
special display you 
create. 


Starship Earth™ 


$325.00 ($20.00 shipping) - 41905 - 
“Starship Earth™ is a ‘personal planetari- 
um', and the very best celestial globe we 
know.", Astronomical Society of the Pacific. This impressive trans- 
parent sixteen-inch diameter outer sphere details over 1,100 
stars. They're all accurately silk-screened on the sphere's inner 
surface for long-lasting protection. Stars are identified by name, 
Greek letter designation, 
brightness from first to fifth 
magnitude, and distance 
from Earth in light years. 
There is an easy three-step 
setting process that allows 
you to reproduce Earth, 
Sun, and star movements 
for any time, date, and loca- 
tion in the world. This strik- 
ing piece is handcrafted of 
museum-quality acrylic and 
rests atop a sculptured 
acrylic desk stand. Includes 
an instruction booklet with activity section written by international- 
ly renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 
hand fashioned your spectacular model. This item makes a stun- 
ning addition to any home or office. 


The Stars Above™ 

$119.00 ($9.00 shipping) - #1906 - This handcrafted piece pro- 
vides an ideal way to learn 
more about the heavens. It 
accurately details all constella- 
tion patterns, complete with 
constellation and principal star 
names. You'll discover the 
paths of the planets, the Milky 
Way, and many star locations 
— any time of day or night, 
any night of the year. This four- 
teen inch diameter working 
model includes a booklet to 
help you explore the sky, a 
wax pencil for celestial chart- 
ing, and a clear base. This 
piece lights from the back 

and is powered by a concealed nine-volt battery. 


($6.00 shipping) - #5010 


accessible information on 
20,000 subjects with a 
6,000-year span. 


the information into categories 
(music, science, geography, law, 
religion, sports, leisure, & arts). 


Random House™ Electronic 
Encyclopedia 


0 $3700 


'10 megabytes of instantly 


A table of contents divides 


8K RAM memory note pad for personal notes, phone #'s, 


shopping lists, etc. 


Bookmarks/Calendar/Alarm/Calculator/Clock are 


built-in features. 


8 line 320 character display 
Dimensions 3.4" X 6.1" X 0.9" and weighs 10 ounces 
Powered by 4 AAA batteries (not included) 


Pulsar? Chronograph 

$250.00 ($6.00 shipping) - #7017 - Part of the 
exciting TechGear™ line from Pulsar, this is the 

, world's first analog chronograph which measures 

P racing lap times, fastest lap and lap time differ- 
ences. The multi-display analog chronograph mea- 

sures split, accumulated elapsed and lap time. 

Other features include a stop watch, 24 hour time 

indicator, two way rotating elapsed time bezel, 

month /date calendar that automatically adjusts at 

month end, water resistant to 50 meters (165 feet). 


Warbirds Weather Station 

$109.95 ($7.00 shipping) - #1825 - A collection of today's 
hottest aircraft (F-14, zi 
15, 16, 111, FA-18, A- 
10, AH-64) etched into 
lacquered solid brass 
and mounted on solid 
American black walnut 
panel. Instruments 
have solid brass 
bezels: barometer, 
thermometer, humidity 
gauge. Comes with 

full instructions and | 
one year warranty. | 
Dimensions are | 
10 1/2" X 13". 


and ask for Dept. 6JFC. 
or write 

TMM by Mail, Dept. 6JFC 
550 Lisbon St. 

Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover, or send a check or 
money order. Residents of CA, CO, DC, FL, GA, MA, MO, RI, NY and VT must 
include applicable sales tax. Canadian customers must include an additional 
$5.00 per order. Customer satisfaction is guaranteed. We offer express delivery 
for an additional $10.00 per order. All checks and money orders must be in U.S. 
dollars drawn on a U.S. bank. 


Mired in tires 


(Continued from 64) 


Though promising, these new tech- 
nologies for breaking down tires re- 
main costly. And they may not be able 
to handle the sheer volume of tires. In- 
stead, many tire experts pin hopes on 
incineration. Lafarge Inc. in White- 
hall, Pa., for example, is among the 22 
U.S. cement kilns that burn tires for 
supplementary fuel. Electric-utility 
power plants, paper manufacturers, 
and other industries also burn tires. 

As fuel, you could do far worse than 
to use tires. Each pound of tire provides 
12,000 to 16,000 Btu—slightly higher 
than the same weight of coal. One mil- 
lion tires can replace the equivalent of 
500 truck loads of coal, according to 
Goodyear, the world’s largest manufac- 
turer of rubber products. Tires also 
burn cleaner. That same one million 
tires used as fuel in place of coal would 
reduce carbon-dioxide emissions by 
19.5 percent, Goodyear claims. 

Leftover tire ash, which is essentially 
unusable in other processes, is actually 
a bonus in kilns, says Terry Dengler of 
Lafarge. There, the ash becomes part of 
the cement; the iron oxide from the 
steel in tires improves the cement’s 
strength, says Dengler, and saves 


the company the trouble of adding it. 
In Whitehall, Lafarge has been 
burning 2,000 scrap tires a day for 
about a year. The tires supply 30 per- 
cent of one kiln’s fuel. At the plant, 
tires ride a ski-lift-like “hanger” to the 
kiln. Near the kiln entry, incoming 
dirt-encrusted tires have coated every- 
thing with a thick layer of dust, like a 
haunted house. But the automated 
machinery’s noise is enough to wake 
the dead. Walk beside the cylindrical 
kiln, where interior temperatures 
reach 3,700°F, and its radiated heat 
suggests a miniature hell on earth. 


eyond breaking down or burning 

tires are ways to turn tire pieces in- 

to new products. So-called rubber- 
modified asphalt, for instance, can hold 
a lot of old tires: A mile of roadway 36 
feet wide and three inches thick uses 
16,000 chopped tires. The 1991 Inter- 
modal Transportation Efficiency Act re- 
quires that five percent of federally fi- 
nanced asphalt laid in any state must 
contain recycled rubber; in 1997, the 
minimum will rise to 20 percent. A tire 
road will last twice as long as regular as- 
phalt, says the National Solid Wastes 


Management Association in Washing- 
ton, although it is more difficult to recy- 
cle and may cost more to maintain. 

Vehicles that roll along those roads 
will also contain the broken bits of old 
tires. Syntene of Richmond, Ind., mixes 
powdered tires with other plastics in a 
patented process. One tire produces 250 
brake-pedal pads, containing at least 50 
percent scrap tires. The pads should be 
available on Ford models by year’s end. 
Ford may eventually use the recycled 
tire material in other pedal pads, carpet 
backing, splash guards, and weather 
seals. Chrysler and National Rubber 
Co. of Canada are also teaming up to 
make steering shaft seals and fender 
liners with ground tire rubber. 

These new products will only make 
a small dent in the U.S. tire pile. 
Says Jack Zimmer of Goodyear: *You 
can only make so many swings and 
roadways with old tires." Even burn- 
ing rubber can reach a point of no re- 
turn; when tires exceed 30 percent of 
kiln fuel, for example, their chem- 
istry adversely alters the cement's 
curing process. 

So ultimately, says Zimmer, “We'll 
need a combination of many ideas." 
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More "V Áctive Ingredients 
Introducing Mayo Clinic Family Pharmacist CD-ROM 


* Reviews over 7,600 medications from the USP DI® 
* Includes actual demonstrations of first aid and early 


* Maintains personal medical profiles 


Can a common, over-the-counter medication produce dangerous 
side effects? What drug combinations may cause harmful 
interaction? The new Mayo Clinic Family Pharmacist CD-ROM 
is the most complete multimedia resource available for your 
medication and treatment questions. Colorful animations, live 
video and quality narration bring the topics to life, making it 
easy to take an active role in your family's health care. Make 
Mayo Clinic Family Pharmacist CD-ROM part of your home 


For more information call 
1-800-432-1332, Dept. 139 


—7 or visit your favorite software retailer 
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Repackaging the truck 
[Continued from page 78) 


to the development of a perimeter 
frame—shaped to the outline of the 
plan view of the vehicle. This allowed 
the floor pan to be dropped between the 
rails, lowering the overall height. By 
the 1970s, most passenger cars had 
structural sheet-metal unit bodies that 
dispensed with the frame altogether. 
Meanwhile, pickup trucks were still be- 
ing built on straight, closely spaced 
frame rails that allowed the chassis to 
fairly ripple on a country road. 

As a result, some of the plushest 
sport utilities have underpinnings, in- 
cluding solid front and rear axles, that 
would be familiar to a Route 66 me- 
chanic during the Great Depression. 
The frame contributes to durability in 
heavy use, including carrying loads 
and towing trailers, and tends to iso- 
late road noise from the body. But 
mounting the suspension on frame 
rails raises both the seating and center 
of gravity, and early truck chassis were 
notoriously bendy, with the cab twist- 
ing one way and the bed the other on a 
bumpy road. 

Stiffening the frame, particularly in- 
creasing the resistance of the body and 
chassis to torsional twisting, is one of 


the key elements in pursuing carlike 
suspension tuning. A stiff structure 
helps prevent wheel motion from being 
transmitted through the car in a series 
of creaks, groans, and aftershocks. 

Starting about a decade ago, engi- 
neers began paying more attention to 
the rigidity of the basic structure of 
trucks. The influence of computer anal- 
ysis, already used as a design tool for 
passenger cars, began to find its way 
into truck development as well. 

The new generation of truck chassis 
design is exemplified by GM’s new 
1995 Chevrolet Blazer and GMC Jim- 
my compact sport utilities. In the new 
model, the C-shaped channel that 
forms the frame is boxed by welding a 
plate over the open side. This increases 
torsional rigidity 28 percent and bend- 
ing stiffness by 50 percent. 

The new Blazer is the first sport utili- 
ty to be developed by a new group of 
some 30 ride and handling engineers, 
about five times as many as GM has de- 
voted to truck ride and handling in the 
past. The development process includes 
a computerized ride analysis and con- 
siderable time on the test track. The 
new suspension shows the results: low- 


Better Than Bose: 
At About Half The Price? 


NEW Ensemble Il 


We just introduced a new series of Ensemble 
speaker systems by Henry Kloss (founder of AR, 
KLH & Advent), including an improved version of 
our Ensemble II system — and the new, ultra- 
compact Ensemble ll. We think both systems are 
better than the Bose AM5 Series II system, and for 
about half the price. 

Bose's AMS Series II speaker system is a 
good one, but we think New Ensemble II is better. 
It has genuine 2-way satellite speakers with 
built-in crossovers and tonal balance controls. It 
uses dual woofers in a true acoustic suspension 


cabinet. Construction quality is superb, including MDF cabinets, metal grilles, and 
gold-plated connecting posts. Ensemble l's wide-range, accurate sound will impress 
even the most demanding listeners. It's backed by our 7-year parts & labor warranty, 
and our 30-day Total Satisfaction guarantee. $439 

Our ultra-compact Ensemble III speaker system is amazing! It uses genuine 2-way 
satellite speakers with built-in crossovers. It also uses a true acoustic suspension 
subwoofer. Its tonal range, musical accuracy and over-all sound quality compare with 
speakers selling for hundreds of dollars more. $329 


GAMBRIDGE 
SOUNDWORKS 


Call 1-800-FOR-HIFI For A Free Catalog 
The Country's Largest Factory-Direct Stereo Company. 
154 California Street, Suite126, Newton, MA 02158 
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Bose is a registered trademark of Bose Corporation. 


er spring rates, improved isolation, and 
the inclusion of gas shocks and vari- 
able-ratio power steering. 

The 1995 Blazer and Jimmy have 
new, refined steering gears and a con- 
ventional upper and lower A-arm sus- 
pension that allows the ride to be fine- 
tuned by adjusting the bushings. The 
Blazer and Jimmy utilities share a ful- 
ly independent front suspension with 
the S-10 and Sonoma compact pickup 
trucks. The new stiffened frame on the 
Blazer and Jimmy allowed GM to 
break new ground in suspension de- 
sign. Firmer spring settings and gas 
shocks improve roll control despite in- 
creased suspension travel. All this is a 
delicate balancing act among springs, 
shocks, and tires, however, and Blazer 
and Jimmy eliminate a truck tradition 
by limiting customer choices on these 
key options. 


tomized their trucks by selecting 

tires, spring rates, and so on, from 
a laundry list of options. Now, GM of- 
fers only four sets of springs, shocks, 
and tires, each set designed and tested 
as a package. The suspension levels of- 
fer a progressive stiffening of the ride 
in four grades. The result? Dramatical- 
ly improved vehicles with linear steer- 
ing and enough compliance to make 
their ride downright plush. 

A full frame still involves some 
penalties in weight and packaging, 
however. Jeep's Cherokee and Grand 
Cherokee are built as unit bodies 
—frameless constructions that use the 
body sheet metal as a structural ele- 
ment. This is the main reason that the 
Jeep products are lower in height than 
their full-frame competition and are ar- 
guably the sport utilities closest to pas- 
senger car construction and perfor- 
mance, The Blazer is several hundred 
pounds heavier and some six inches 
taller overall than the unit-body Jeep 
Cherokee. The more carlike stance of 
the Cherokee is offset somewhat by the 
use of a solid front axle. Keeping a solid 
axle under control takes a relatively 
rigid suspension; as a result, the Jeep 
has difficulty matching the compliance 
of the A-arm suspension of the Blazer. 
The Jeep’s solid front axle adds slightly 
to off-road ground clearance, however. 

Ford has taken another approach to 
suspension design. Until now, the com- 
pany has used an unusual front axle 
made of two forged I-beams that pivot 
on the opposite side of the chassis from 
the wheels they support. The double- 
swing-axle front suspension, used on 
Ford's light trucks and on the Explorer, 
has combined a relatively harsh ride 
with vague steering and a tendency to 
“jack” the outside wheel in hard cor- 
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Repackaging the truck 
[Continued from page 86] 


nering. That suspension is reportedly 
being updated on the 1995 Explorer 
by an independent front suspension 
that uses short and long arms, which 
likely will be shared with most Ford 
light trucks and sport utilities. 

Engineers of light trucks are only be- 
ginning to be concerned about weight 
and its impact on fuel economy, howev- 
er. Range Rover uses an aluminum 
body—one of the few in existence—but 
more for durability and its effect on 
center of gravity than for overall 
weight reduction. To save weight, GM 
and Ford are reportedly looking at fu- 
ture sport utilities with unit bodies 
rather than the current bodies on 
frames. This is in reaction to signals 
from Washington that light-truck fuel 
economy standards will eventually be 
moved closer to those of passenger cars. 

Truck-engine design has, likewise, 
been slow to change. Power for light 
trucks has been upgraded mainly un- 
der duress from the government, with 
old-line overhead-valve engines pre- 
dominating. 

Washington regulators have also 
been looking at key issues involving 
light-truck safety. Light trucks and 
sport utilities exude an image of securi- 
ty, if only because of their mass. The 
visibility from the cab adds to a sense 
of control. But real-world accident 
statistics do not necessarily support 
this image. 

Pickups and sport utility vehicles are 
involved in a disproportionate number 
of rollover accidents, although the total 
number of cases is less than that in- 
volving small cars. After several years 
of investigation, the National Highway 
Traffic Safety Administration (NHT- 
SA) failed to find a direct correlation 
between a specific design characteristic 
and an increase in rollover accidents. 
But their relatively high center of grav- 
ity, short wheelbase, and steering char- 
acteristics make many sport utilities 
handle considerably differently from 
passenger cars in evasive maneuvers. 
Unloaded pickups, meanwhile, are 
prone to rear-wheel lockup and loss of 
control in panic braking situations. 

Numerous factors are at work. The 
height of the center of gravity versus 
the measured track, a crude measure 
of stability has some influence. This 
characteristic shows up on a tilting 
table test, where a platform is angled 
until the vehicle falls over. The critical 
sliding velocity, which can be comput- 
ed, measures how fast the vehicle can 
be sliding when it hits a curb before it 
rolls over. Other factors include steer- 
ing input, spring rates, and the ability 
to recover from a spin. Federal regula- 
tions are being considered, including 
stability labeling for light vehicles, both 
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Repackaging | the truck 


[Continued from page 8 


cars and trucks; as well as improved 
protection against the roof being 
crushed, and mandatory antilock 
brakes. The latest NHTSA proposal is 
to label vehicles to indicate their basic 
stability. 

While they are on track to add both 
driver and passenger air bags, light 
trucks and their derivatives still are 
not required to meet all of the new side- 
requirements dictated for passenger 
cars. Because of their greater height, 
most light trucks, in fact, do quite well 
in side-impact situations, particularly 
when struck by smaller cars. The small 
car does not do well when hit by a tall 
truck, and part of the reason for not 
merging the standards is a reluctance 
to set a side-impact standard small 
cars could not possibly meet. 

Another issue related to crash-wor- 
thiness is a pending requirement for 
passenger-side air bags in light trucks. 
Arguably a boon to owners of sport util- 
ities and minivans, such air bags could 
be problematic in pickups with only a 
single front-bench seat. Recent re- 
search demonstrates that a deployed 
air bag can be fatal to an infant in a 
rear-facing child seat. No good solution 
to this issue has been found for single- 
seat pickups. Some being looked at in- 
clude a switch to “turn off’ the air bag; 
child-seat sensors; and child seats that 
are not affected by air bags. 

The argument that the most popu- 
lar light-truck-based vehicles will 
stay with a truck chassis is becoming 
increasingly difficult to hold. The 
minivans already have developed in 
two strains—one on light-truck 
frames, including the Ford Aerostar 
and Chevrolet Astro, the other built 
on passenger car platforms, such as 
the Ford Windstar. The unit-body 
Jeep Cherokee may eventually stimu- 
late the development of similar vehi- 
cles. The future is likely to see more of 
this ground-up engineering—the next 
step in improving ride, handling, and 
fuel economy. 

Mercedes-Benz, for example, is ex- 
pected to launch an all-new sport utili- 
ty vehicle in 1997, its first purpose- 
built sport utility aimed at the 
American luxury market. Full-time all- 
wheel drive, fully independent suspen- 
sion, and a lighter chassis that relies on 
components originally developed for 
four-wheel-drive passenger cars are all 
being considered. A ground-up sport 
utility with the underpinnings of a gen- 
uine luxury car chassis—a crossover 
vehicle that brings the carlike truck 
full circle—could set new standards for 
ride and handling in this category. If 
any single vehicle can successfully nav- 
igate both the Rubicon and Rodeo 
Drive, this may be it. 
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500 miles from nowhere, 
it'll give you a cold drink 
or a warm burger... 


NASA space flights inspired this portable fridge that 
outperforms conventional fridges, replaces the ice chest 


and alternates as a food warmer. 


ecognize the ice cooler in this picture? 
R-- enough, there isn't one. 
What you see instead is a Koolatron, 
an invention that replaces the traditional ice 
cooler, and its many limitations, with a tech- 
nology even more sophisticated than your 
home fridge. And far better suited to travel. 
What's more, the innocent looking box be- 
fore you is not only a refrigerator, it's also a 
food warmer. 


Advertisement 


spoiled food. No more! Now 
for the price of a good cool- 
er and one or two seasons 
of buying ice, (or about five 
family restaurant meals), all the 
advantages of home cooling are available 
for you electronically and conveniently. 
Think about your last trip. You just got 
away nicely on your long-awaited vacation. 
You're cruising com- 


NASA inspired por- 
table refrigerator. 
Because of space trav- 
el's tough demands, 
scientists had to find 
something more de- 
pendable and less 
bulky than traditional 
refrigeration coils and 
compressors. Their re- 
search led them to dis- 
cover a miraculous 
solid state component 
called the thermo-elec- 
tric module. 

Aside from a small 
fan, this electronic 
fridge has no moving 
parts to wear out or 
break down. It's not 
affected by tilting, jar- 
ring or vibration (situ- 
ations that cause home 
fridges to fail). The 
governing module, no 
bigger than a match- 
book, actually delivers 
the cooling power of a 


The refrigerator from outer space. 
The secret of the Koolatron Cooler] Warmer 
isa miniature thermo-electric module that 
effectively replaces bulky piping coils, loud 
motors and compressors used in conven- 


tional refrigeration units. In the cool 
mode, the Koolatron reduces the outside 
temperature by 45 degrees F. At the 
switch of a plug, it becomes a food warmer, 
going up to 125 degrees. 


fortably in your car 
along a busy interstate 
with only a few rest 
stops or restaurants. 
You guessed it... the 
kids want to stop for a 
snack. But your Kool- 
atron is stocked with 
fruit, sandwiches, cold 
drinks, fried chicken... 
fresh and cold. Every- 
body helps themselves 
and you have saved 
valuable vacation time 
and another expensive 
restaurant bill. 
Hot or cold. During a 
moderate temperature 
period (70 or cooler) it 
will even keep your ice 
frozen indefinitely. 
With the switch of a 
plug, the Koolatron be- 
comes a food warmer 
for a casserole, burger 
or baby’s bottle. It can 
go up to 125 degrees. 
And because there 


10 pound block of ice. 


From satellites to station wagons. 
Thermo-electric temperature control has now 
been proven with more than 25 years of use in 
some of the most rigorous space and labora- 
tory applications. And Koolatron is the first 
manufacturer to make this technology avail- 
able to families, fishermen, boaters, campers 
and hunters- in fact anyone on the move. 
Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But when we travel, we go back to the 
sloppy ice cooler with its soggy and sometimes 


are no temperamental 
compressors or gasses, Koolatron works per- 
fectly under all circumstances, even upside 
down. Empty, the large model weighs only 12 
pounds. Full, it can hold up to 40 12-oz. cans. 
Just load it up and plug it in. On motor 
trips, plug your Koolatron into your cigarette 
lighter; it will use less power than a tail light. 
If you decide to carry it to a picnic place or a 
fishing hole, the Koolatron will hold its cool- 
ing capacity for 24 hours. If you leave it 
plugged into your battery with the engine off, 
it consumes only three amps of power. 


Limited time 
offer. Because Comtrad is bringing this offer 
to you directly, you save the cost of middle- 
men and retail mark-ups. For a limited time 
only, you can get this advanced, portable 
Koolatron refrigera- 

tor at the introduc- - 

tory price of $99. 
Call today to take 
advantage of this 
special promotional 
pricing. Most orders 
are processed with- 
in 72 hours. 


Try it risk fr 
We guarantee your 
satisfaction with 
any product from 
Comtrad Industries. 
With the Koolatron 
you get our com- 
plete “No Questions 
Asked” 30 day 
money-back guar- 
antee. Plus you get 
a full one year manufacturer's limited warran- 
ty. If you are not satisfied for any reason, just 
return the product for a complete refund. 

Koolatron (P244) holds 30 quarts. 
Koolatron (P9) holds 7 quarts 
Optional AC Adapter (AC 10) 


Please mention promotional code 022-PS1145 
For fastest service call toll-free 24 hours a day 


800-992-2966 
a o = = 
To order by mail send check or money order for the 
total amount including S&H (VA residents add 4.5% 


sales tax). Or charge it to your credit card by en- 
closing your account number and expiration date. 


The versatile Koolatron is avail- 
able in two sizes. The P24A holds 
30 quarts and the smaller P9 holds 
seven quarts. An optional AC 
adaptor lets you use them in your 
rec room, patio or motel room. 
They plug into any regular outlet. 


INDUSTRIES 


2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 


Multimedia home office 
[Continued 75] 


discs, which most newer CD-ROM 
drives can read and many graphics pro- 
grams can use in presentations. 

Since a sound board comes with most 
multimedia PCs, adding audio ele- 
ments to your work is not quite the or- 
deal that video can be. Most of today's 
sound boards can record as well as 
play, and virtually all contain a jack for 
a microphone (or other types of audio 
input). Mike in hand, you can record a 
voice narration track for a presenta- 
tion, for example, or make voice “anno- 
tations" for word processing documents 
or spreadsheets. Some communication 
programs even let you append voice 
clips to your e-mail messages. 

Working with the right software, a 
sound board can do something else 
with your recorded voice: translate it 
into words or commands that the com- 
puter can understand, or at least re- 
spond to sensibly. And after years of tri- 
al and error—mostly error—these 
voice-recognition systems are now reli- 
able and affordable enough to be of real 
help in a home office. The best dictation 
programs make about one mistake ev- 
ery 20 to 50 words, which works out to 
a couple of errors per paragraph. 


most to those who need to write 

speeches, reports, and other 
types of documents, yet lack the key- 
board skills (the politically correct eu- 
phemism for not knowing how to type) 
to do so efficiently. But even in convert- 
ing brief utterances into bits of text, 
voice recognition can make your PC to 
a certain extent act like a home office 
secretary. One example: I log my daily 
appointments into a calendar program 
by barking at my computer. 

A combination of voice and video 
known as personal or desktop video- 
conferencing—basically, making video 
phone calls with PCs—may eventually 
prove to be the most compelling multi- 
media application. It holds the 
promise of connecting home offices 
with traditional offices more effective- 
ly, and accelerating the work-at-home 
trend in the process. 

Unfortunately, videoconferencing is 
still in its infancy, and you'll need a pi- 
oneer's spirit and an enthusiast's wal- 
let to get started now. The added 
equipment, including a video camera 
that sits atop your monitor, and a 
video-capture board, typically costs 


V recognition no doubt appeals 


$1,500 to $4,000. Most systems also 
require high-capacity digital phone 
lines—such as Integrated Services 
Digital Network, or ISDN, service— 
which are costlier than standard lines 
and not yet available in many areas. 
All this extra expense buys you a 
slightly jerky image inside a small 
window on your screen. 

Still, prices are falling, and demand 
seems to be rising. Desktop videocon- 
ferencing can not only allow “telecom- 
muters" to peer in on meetings or 
training classes with their office col- 
leagues, it can serve as a conduit for 
exchanging information in a more col- 
laborative way. For example, many 
videoconferencing systems include 
software that enables you to share a 
common work space, or “whiteboard,” 
on your PC screen with a remote 
caller, so you can swap notes or draw- 
ings as you talk. Some even allow you 
to share applications, like a spread- 
sheet or desktop publishing program. 

Fun stuff? You bet. But multimedia's 
chameleon-like nature makes it a nat- 
ural ally in the ever-changing world of 
the home office, too. Even if the kids 
don't get it. 


Nothing redefines your stomach 
like NordicTrack. 


It's a fact. You can't reduce stomach fat 
just by by exercising abdominal muscles. 
Research shows that machines 
and exercises that only work 
your abdominal muscles 
don't involve enough 
muscle mass to 
burn the calories 
necessary for 
trimming fat. 
You need a 
total-body 
fitness advantage. 
Experts agree that 
NordicTrack, with 
it's patented fly- 
wheel and one-way 
clutch, most 


-— 
— 
NordicTrack Pro * model 
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Why it takes legwork 
to flatten your stomach. 


accurately simulates the best aerobic 
exercise — cross- country skiing. And with 
NordicTrack's exclusive workout, you'll burn 
the maximum calories you'll need (up to 1,100 
per hour) to get the results you want. 
NordicTrack is the fastest 
4 most effective way to 
4 flatten your stomach. 
EÈ Is amazing all the things people 
accomplish with a NordicTrack ski exerciser 
in as few as 12 weeks. 
* An amazing 3 inches gone from their waists. 
* Weight loss on average of up to 18 pounds 
* 2 inches trimmed from their hips. 
* Another 2 inches trimmed from their 
thighs. 


The World's Best Aerobic Exerciser* 


- Noraicfrack 


NordicTrack : known as the World's 
Best Aerobic Exerciser. 

Lower-body exercisers only give you half a 
workout. But NordicTrack gives you a total-body 
workout that studies show burns calories faster. 
NordicTrack workouts burn up to 62% more 
calories than steppers, 51% more than exercise 
bikes and 32% more than treadmills. 
Try to find a easier way to melt 
inches than that, all in as little as 
20 minutes, 3 times a week. Isn't it 
time you gave NordicTrack a try? 


FREE VIDEO & BROCHURE 


CALL: 1-800-441-7891 


Ext. T2LJ4 


Q Please send me a FREE brochure 
Also a FREE VHS videotape 


Phone( ) 


1 Name 


I Street 
1 Ciy 
l Call or send to: Nordi 
1 104 Peavey Road, Chaska, 
l ©1994 NordicTrack, Inc. ML Company e All rights reserved. A 


ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, 
ilosirctone;.and spacificotions to help you in planning the porchose ka 
variety of products or services offered by these dependable companies. 


1001 Dremel’s Scroll Saw Blade Usage 
Guide contains information on scroll saw 
blade types, dimensions, teeth-per-inch, 
intended use, and universal blade numbers. It 
lists material to be cut, material thickness, rec- 
ommended scroll saw speed and blade type. 
Chart includes information on cutting various 
woods, plastics, and metals. Free 


1002 Anderson Window & Patio Door Fact- 
book has ideas for creating distinctive light- 
filled environments using feature windows, 
patio doors, and roof windows. Anderson Win- 
dows, Inc. Call 1-800-426-4261. Free 


1003 Stereo Equipment Cambridge Sound- 
works’ catalog has specials on systems and 
components from Philips, Pioneer, Denon, 
and Cambridge Soundworks, including com- 
plete Dolby Surround systems starting at only 
$999. Free 


1004 Science Resource Catalog Edmund 
Scientific's 128-page catalog contains more 
than 4,000 products for the budding scientist, 
student, and educator, and features micro- 
Scopes, telescopes, weather instruments, fiber 
optics, solar equipment, magnifiers, high-tech 
science toys, plus many items designed for 
science fair projects. Free 


1005 Big Information Package Includes 
"How to Drill Your Own Water Well" book- 
let Learn how thousands of wells have been 
drilled this easy, low-cost way. Free 


1006 Weather Stations Davis Instruments 
manufactures the world's smallest, most 
affordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free 


1007 Mowers Color brochures describe the 
full line of Snapper walk mowers, riders, and 
tractors. Featured are the new Snapper Jet 
Vac bagging mowers and revolutionary Ninja 
mulching products. Free 


1008 Swimming Pool Cleaner The all-new 
Kreepy Krauly automatically cleans your in- 
ground swimming pool, eliminating hand-vac- 
uuming. Five-year warranty, three-year wear- 
and-tear coverage. Money-back guarantee. 
Color brochures from Kreepy Krauly USA, 
Inc. Free 


1009 Minn Kota 4-Wheel Drive Trolling 
Motor Catalog details models from 24 
pounds thrust to four horsepower, including 
transom and bow models with hand, cable, 
and power steering. Free 


1010 Making Great Window Decisions 
Learn the five keys to choosing the best win- 
dow for your home with this full-color booklet 
from Pella Corp. Free 


1011 Tents Eureka's large family tents now 
feature StormShield cloth, designed for 
heavy-use, extended camping. It's resistant 
to ultraviolet rays, acid rain, and mildew. This 
catalog contains details on the full line of 
Eureka tents. Free 


1012 Electrostatic Furnace/AC Filters 
WEB Products offers an inexpensive way to 
improve your indoor air quality. "The WEB" 
attracts airborne particles from .245 to 80 
microns; it's washable and reusable. 
Brochure. Call 1-800-342-5880. Free 


1013 Bulletin Board System Galacti- 
comm’s software supports up to 256 simulta- 
neous users on a single PC, connected via 
modem, local-area network, or serial con- 
nection. Includes E-mail, discussion forums, 
teleconferencing, file transfers, and more. 
Call 1-800-328-1128 


1014 Woodfinishing Tips Minwax offers a 
30-page booklet that includes time-saving 
tips and easy how-to instructions. It also con- 
tains details on beautifying and protecting 
new wood, plus restoration techniques for 
old wood. Free 


The convenient order form will save you time and postage. Orders will 
not be processed unless accompanied by the $1 handling fee. For 
your safety, please do not send cash. 


1015 Tufoil Oil Additive Slipperier than 
Teflon! Spectacular low friction and wear con- 
firmed by a U.S. Government lab. Next time 
you change your oil, change it into a patented 
engine treatment. Enjoy fast starts, smooth 
operation, better acceleration, and longer 
engine life. Lubrication is our business! Call 
1-800-922-0075. Free brochure 


1016 Genie Garage Door Opener Safety 
and Maintenance Guide A valuable 
brochure that teaches your family about 
garage door safety and the ins and outs of 
garage door and garage door opener mainte- 
nance. Free 


1017 Gutter Alternative A two-color 
brochure from Rainhandler provides informa- 
tion on its patented alternative to gutters. It 
gently disperses the rain from the roof of your 
house. There are no downspouts, no clog- 
ging, no cleaning, and no trenching. It's made 
of rugged aluminum that is virtually invisible 
on your home. Free 


1018 Dome Homes Since 1969, Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1-800- 
DOME-HOME for the brochure, “The Why, 
Which, What and How of Geodesic Domes 
From Timberline Geodesics.” Free 


1019 Johnson and Mitchell Rods/Reels 
This catalog outlines the full range of John- 
son and Mitchell rods/reels for all skill levels, 
from tangle-free spincasters to three-ball- 
bearing spinning reels, as well as high-quality 
graphite and fiberglass rods. Free 


1020 Bathroom Guidebook from Ameri- 
can Standard A guidebook that is overflow- 
ing with interesting facts, ideas, and inspira- 
tions. This 32-page, full-color brochure also 
contains considerations for planning your 
bathroom. Call 1-800-524-9797 ext. 533. 
Free 


p----------------- FILLIN COUPON AND MAIL TODAY = = = = = = === ee eee eee 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow six weeks for delivery. 
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Shoppers’ Showcase 


A selection of products and services for PoPULAR SCIENCE readers 


are available directly by mail. Enjoy the fun and 
order shopping. Please order directly from 


WARNING: 


THIS BOOK WILL SHOCK YOU 
UPER NINT, GENESIS, any system? 


Tired of spending on arm and leg on video games? 


LEARN ALL ABOUT. * Many gamersin Aso own 
[° How-to-order direct ‘each and every 16-bit 
from the Orient easy, game ever made (bots 
at 50% 90% savings popular system), for under 


$200. How anyone con. 
Incredible but tuel 
New systems reviewed. 
* Sources listed. Much more, Detaled. 
INOT SOLD IN BOOKSTORES. AVATABLE THROUGH MAL ONLY) 
Fact-filed 130 pages, paperback with over 40 photos of video 
game items forbidden in US. stores. The astounding mult gome 
Cartridges exposed, $1.00 brand new games, all this and more 
in the book no one dared to write. Six years researched word- 
wide. Pays for ise Saves forever. Loaded with no-holds-barred 
Information video game companies don't want you to know. 


20 MILLION GAMERS CAN'T BE WRONG | 
On $1280. $250 pestoge & handing, Check or maney ogo: | 
DEL WORLD PUBLICATIONS 
2390 Crenshaw Blvd., Dept. 707, Torrance, CA 90501 
Do it! Shock me, | want to learn and Save NOW! 
| Enclosed is $15.00 covering all costs. | 


| Game recording mo- 
chines! - Explained In 


Name 
| Address l 


convenience of mail 
the advertiser. For 


BUILD A BIKECAR , _ Strecttega! 
1 SEATER - 2 SEATER - PICKUP 
BIKECAR - rhe Amazing Mini Car You M 
juild With Bike Parts. Fast, Fun. Easy 

To Build! Complete 1 Seater vA 
Plans $1295. For 2 Seater - 
lor Pickup Plans Add $5.00 
leach or Order All 3 For Only 
$19.95. To Order Send Check 
Credit Card 


100X Stereo Microscopes 

From Russian military optics factory. 

With illuminator, 8x & 14x eyepieces, 

and other accessories, all included. For 

the scientist, technician, or hobbyist. 
Money-Back Guarantee 

To Order, Call (800) 560-9010 


Only $495 Gus Co nce 

Beas AUTOMATE YOUR HOME 
—— 
: ope eer es 


Largest Selection ot Security systems, surveillance cameras, audio/video 
170 Copalis, control, HVAC, pet care automation and much more. 


wii Call for our Free 56 page Color Catalog 
800-367-9836 
Home Automation Systems, Ic 
151 Kalmus Dr, Ste M6, Dept. PS4, Costa Mesa, CA 92626 | 


: DESCRAMBLERS | 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, Popular Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


Save on Cable rental fees! 


‘CABLE TV. 


WE'LL BEAT ‘| 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 


L 
* 24 HOUR SHIPMENTS! ! 

* 30 DAY MONEY BACK GUARANTEE! W 
* QUANTITY DISCOUNTS! [ 

L 

L 

L 


q 
q 
" 


MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 


4 


All Shipping & Handling Fees at Customer's Expense. | 


CABLE WAREHOUSE : 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 4 
(NO FLORIDA SALES) 


Anyone implyii 
Vl be de 


theft of service 1 
^ 


lenied assistanci 


pe i 
137e 4 2rseuroq 


all your Heating Bills!! 


SAFE - CLEAN - OUTDOOR WOOD HEAT 


High Efficiency 


UP TO 72 HOUR BURN TIME 


Works with any existing heating system to 
Heat; Home, Hot Water, Greenhouses, 
Swimming Pool, Garages, Barns, Resorts, etc. 


Large Door - No More Wood S| g 


Financing Available in Select Areas 
For a free 10 page color Brochure 
or $9.95 for video; fully refundable, 
call 800-210-6207 or for nearest 
Authorized Dealer 800-248-4681 


Now you can 
do something 
about 
the weather 


ur ULTIMETER* II Weather 

Station helps you plan your 

day, safeguard your family and 

property by alerting you to local 

conditions that often vary from distant forecasts. 

Tells you to: Warn loved ones when wind chill 

threatens frostbite, secure outside belongings 

against sudden gusts, protect plants against 
weather extremes. Over 20 weather functions: 

* Wind Speed 

and Direction 

(40 ft. cable) © 

* Temperature 

(25 ft. cable) 

Chill Factor © 

Alarms Highs/ 

lows/times/ 

dates © Metric/ 

English * Op- 

tional self-emptying rain gauge  30-day money back 

guarantee * One-year warranty 


HOME WEATHER STATION ..... Only $179.00 
Add a Second Keyboard/Display Unit...Only $69.00 
NEW! Add our PC DATA LOGGER...... Only $69.00 
Del. in US, add $8.25 shipping & insurance. NJ res. add 6% tax. 
For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 

PAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY VIT 
Our 18th Year 


©1993 Peet Bros. Co. 


ACTUAL SIZE: 274° x 674" 


Free Brochure 
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PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


MICE, RATS, 
SQUIRRELS, 
FLEAS 


Thousands report bats, ants, spiders, roaches, flies, and 
crickets gone OR YOUR MONEY BACK! Bentley s SUPER 
PEST REPELLER blasts out ultrasonic sound that is 
unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them 4 
everywhere: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 

“Have 12 cats, 1 dog and NO fleas.” Binghamton, NY 
"Haven't seen one ant or spider since | plugged it into 
the wall." Paramus, NJ 

“All my mice are gone.” Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 
Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than competitive units. 
Registered by the Canadian Dept. of Agriculture to 
repel mice and rats. (PCP act Reg #21465). UL listed. 
EPA est. #. Dual transducers blast out ultrasonic 
sound at 148db and 32 to 62 KHZ (32,000 to 62,000 
cycles a second). Over 3 million repellers sold. 90 day 
money back guarantee. 36 month limited warranty. 


Attractive and compact. Walnut and beige finish. 
Only 2-1/2" high and 5" wide. Just plug it in. THAT'S 
ALL! Costs less than a penny a day to operate. "T 


WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res. add 8% 
tax. Canadian add add'l $3.00 shipping. Info/foreign: 
415-647-7904 Fax 415-826-3061. CALL TOLL FREE 
800-348-6868 Bentley For Better Living™, Dept. MJ61, 
PO. Box 31652, San Francisco, CA 94131. 

EE 


1,000's of 
MIDI Songs 
on Disks 
In our new Buyer's aide you will see: 
$ MIDI Songs 
$ Music Software for PC & Mac 
$ Sound Cards 
$ MIDI Keyboards 
$ Speakers 
$ Featuring: 
"Roland Sound' 
Use your computer 
with music for: 
$ Entertainment 
$ Education 
$ Business 
$ Presentations 
Edirol Corp. 3rd Floor 1201-4 Ave. S. Seattle, WA 98134 


For your Free 
Buyer's Guide, Call: 


1-000-380-2580 


‘Swiss International 
GOLD AND PRECIOUS METALS MERCHANTS* 


WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 


(In US.A) 
S.G. & P.M.M Ltd. 


Fax:(416) 727-7579 
(In Canada) 

S.G. & P.M.M Ltd. 
301 Sheppard Ave. W. 
Willowdale, Ontario 
M2N 1N4 Canada 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


t 
Begin part-time and still retain the security of your 
present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


Oregon Dome Living 


Premium geodesic dome manufacturer, 


hipping worldwide, quality products 
na n pred foor plat 7 Produs 
.00 "m 


INC. 1-800-572-8943 
3215 Meadow Lane, Suite PS, Eugene, OR 97402 


Career Opportunities! 


Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 
Now without attending classes and 
with no previous experience, you 
can train for a money-making 
P | career...even get a Degree. Send for 
free facts in the field that interests 
you most. See how easy it is to train 
at home for a new career or job a 
advancement. 


1-800- Ext. 5299 
CALL ANYTIME—24 hours a day, 7 days a week. 
= em ee LL COUBON TODA... 
International Correspondence Schools 
Dept. APCS94S, 925 Oak Street, Scranton, PA 18515 | 
Please send me free information on how | can study at home for the | 


‘career | have chosen. | understand | am under no obligation and no 
‘salesman will visit. CHECK ONE BOX ONLY! 


\TE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
PROGRAMS 


J I 
| penes beter C) Civil Engineering. ! 
Vos mere | 
| EiBus.Mgmi—fimance Option — C) Electrical ng 1 
CI Bus. Mgmt—Marketing Option C] Electronics Technology 
1 C Applied Computer Science —— CN cl Engineering Tech, I 
l CAREER DIPLOMA PROI r 
E Rin Mechanics E Computer Progaming 
VE Surveying & Mapping C Personal Computer Specialist [ 
| E Dratting Cj Computer-Assisted Bookkeeping | 
C Air Conditioning & Refrigeration. C PC Repair 
ieee erate xl 
Ieee Management E TUNCA hepat il 
iness 
He Dc | 
C Bookkeeping C] Joumalism/Short Story Writing 
LIEB Chic Day Care Ci intor Decorating I 
VE Moa ns eae Dem e 1 
1 E fashion Merctandsing Det | 
1 ER AT SERMONE [ 
pee. Age. r 
p Astres. Apt. + I 
City/State. Zip. l 


Frustrated With <> 
Your Sleep? 
Do you toss and turn 
at night? Cant seem 
to find a comfortable 
position? Does your 
back ache when you 
awake? These are signs 
that your mattress 
doesn't support you 
properly. 


Select Com; 
air design 
coils that can create pressure 
points and uneven support. 


rts patented 
no springs or 


aS, 


Metal coil mattresses support 
only the firm parts of your 
body, creating pressure points, 
Es uneven spinal support. 


Sleep Better On Air 
A Select Comfort Air Sleep 
System doesn’t rely 
on springs or water. 
Air is better 
because it 
gently 

contours 


The Only 17” 


Mattress with 
Push Button 
Firmness Control. 


Relieve Back Pain! 


With Select Comfort, you each get 
exactly the firmness you need. 


You owe it to yourself to learn more about this 
revolutionary way to a better night's sleep. 


to your body's shape 
and keeps your spine 
in its natural align- 
ment. And that 
lowers the tension 

in the surrounding 
muscles. So you can 
sleep comfortably 

in any position and 
wake feeling great. 


Ps la la amy 


elbet Comor 
contours to your body. 


Get The Facts 


For FREE Video and Brochure, Call 


1-800-831-1211 


igo send me a FREE Video 


and Brochure. I 
[Name — —ÁÜÁ 
| Address. || 
I City. State I 
Phone l 


Mail to: Select Comfort Corporation 
| 6105 Trenton Lane N., Minneapolis, MN 55442 


a pa a 


Æ COMMUNICATIONS 


ELECTRONICS INC. 
Emergency Operations Center 


25th Anniversary Spe 


iISave $30.00: 


lon Bearcats 8500XLT or! 
eee radio ) scanners., 


Celebrate our 25th anni pop rie 
choice of a new Bearcat B300 UT or 


to Communications, 
Electronics Inc., P.O. Box 1045 - Dept. PS1004, Ann Arbor,| 
‘Michigan 48106-1045 U.S.A. Coupon expires November 30, 
1994. Limit one item. 
Lee te, Cope ay em 
[CENE nr Seine fcm es oft oki have een 
eS es eee 


Bearcat Scanners 


Bearcat 2500XLT-K Radio Scanner 
List price $649.95/CE price $338.95/SPECIAL 
400 Channels - 20 Banks - Turbo Scan 

Rotary tuner feature - Auto Store - Auto Sort 
Size: 2-3/4" Wide x 1-1/2" Deep x 7-1/2" High 
Frequency Coverage: 25.0000 - 549.9950, 760.0000 - 823.9950, 
849.0125 - 868.9950, 894.0125 - 1,300.0000 MHz. 

Signal intelli ps experts, public safety agencies 
and people with inquiring minds that want to know, 
have asked us for a world class handheld scanner that 
can intercept just about any radio transmission. The 
new Bearcat 2500XLT has what you want. You can 
program frequencies such as police, fire, emergency, 
race cars, marine, military aircraft, weather, and other 
broadcasts into 20 banks of 20 channels each. The new 
rotary tuner feature enables rapid and easy selection 
of channels and frequencies. With the AUTO STORE 
feature, you can automatically program any channel. 
You can also scan all 400 channels at 100 channels-per- 
second speed because the Bearcat 2500XLT has TURBO 
SCAN built-in. To make this scanner even better, the 
BC2500XLT has AUTO SORT - an automatic frequency 
Sorting feature for faster scanning within each bank. 
Order your scanner today from CEI. 

A modification sheet with instructions to restore full 
800 MHz. coverage for our Bearcat 2500XLT or 
Bearcat 200XLT may be ordered for $8.00. To order 
any Bearcat radio product call 1-800-USA-SCAN. 


Other Bearcat Scanners 
Bearcat 8500XLT-K base/mobile$368.95 


Bearcat 890XLT-K base/mobile 228.95 
Bearcat 855XLT-K base... 148.95 
Bearcat 2500XLT-K handheld ... $338.95 
Sportcat 150-K handheld .. $178.95 


Bearcat 760XLT-K base/mobile......... $198.95 
Bearcat 700A-K info mobile 
Bearcat 560XLA-K base/mobile 
Bearcat 220XLT-K handheld... 
Bearcat 200XLT-K handheld .. 
Bearcat 148XLT-K base/WX alert 
Bearcat 120XLT-K handheld 
Bearcat BCT2-K info mobile 


Scanners/CB/Ham/Shortwave 


EK---—3 
=s 


aD) 
EET 


Bearcat 8500XLT-K Radio Scanner 
List price $689.95/CE price $368.95/SPECIAL 

500 Channels - 20 banks - Alphanumeric display 
Turbo Scan - VFO Control - Priority channels 
Auto Store - Auto Recording - counter 
Frequency step resolution 5, 12.5, 25 & 50 KHz. 
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High 


Frequency Coverage: 

25.000 - 28.995 MHz. (AM), 29.000 - 54.000 MHz. (NFM), 
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 MHz. (NFM), 
76.000 - 107.995 MHz. (WFM), 108.000 - 136.995 MHz. (AM) 
137.000 - 173995 Mil. (NFM), 174.000 - 215.995 MHz. (WFM), 
216.000 24.95 kaa. Qm 225,000 - 209595 ME (ub 


Bee 
Sep 


include VFO Control - Frequency Oscillator) 
allows you to adjust the large rotary tuner to select the desired 
frequency or channel. Counter ~ Lets you count and 
record each channel while 


1 
bracket & 10 feet of cable with plug attached $19.95. The 
BC8500XLT comes with AC antenna, owner's 
manual and one year limited warranty from Uniden. Onder your 
BC8500XLT from Communications Electronics Inc. tod: 


A National Weather (NWS) receiver with auto- 
matic emergency broadcast activation has been added to the 
'ndary Cobra 29 CB radio. The integrated NWS receiver 
in the Cobra 29LTDWX will automatically activate to 
receive emergency announcements about severe weather 
and travel conditions. A special tone-alert signal broadcast 
by the NWS activates the weather receiver and overrides any 
CB radio reception for monitoring the warning message. 
Cobra 29LTDWX-K CB/Weather Alert.. $129.95 
Cobra 2000GTLK SSB Deluxe CB Base$389.95 
Cobra HH40-K CB 40 ch. Handheld ......$99.95 


Uniden GMR100-K GMRS Handheld.....$159.95 
Uniden WASHINGTON-K SSB CB Base . $189.95 
Uniden GRANTXLK SSB CB Mobile .. 
Uniden PRO538W-K CB & Weather . 


$139.95 


Now you can be your own weather reporter with the Davis Weather 
Monitor IL Our top-of-the line weather station combines the most advanced 
‘weather monitoring technologies available into one incredible package 
Glance atthe display, and see wind direction and wind speed on the compass 
Check the barometric rend arrow to see if the pressure is rising or 
"Push a button, and read indoor and outdoor temperature, wind chil, 
sad barometric pressure. Our package deal includes the new ultra 
high resolution 1/100 inch rain collector part 7852 Y, and the external 
sensor, part 47859-K. The package deal is order 
SBAYL for 147995 phe $15.00 shipping. If you have a personal 
order the optional Weatherlink computer software for 
sls 95, you'll youl ave powerhl computerized weather station at an 
ice For the IBM PC or equivalent order part #7862. Apple 
[sre higher including PowerBook, order part number 7 


ef cable, external. 
swith 25 feet of cable, junction box wiih 
8 feet of cable, ACpower adapter, 
tel inact hoc iud one 
ear Hailed factory warranty. 
Davis Wester Monitor II 7440K .. 
Davi Weather izard ll 7425-K 


Davis Remote Display Unit 7815. 
Davis Rain Collector 11 0.01" 785; 


Weatherlink Software for IBM PC Versior 
Weatherink Software for Apple Version 30 7866 K 
4 Conductor 40' (12.2 m) extension cable 7876- 


&Conducor 25' (7.6 

S Conductor 50° dis Tu) 
SCondocir 100, (05 m 
Modem Adaptor 2 
Car/BoayR 
7460 baud mod 


Other neat stuff 


Grote Sawe TOO pre orae rer: wth $12 memory A AC aper 130995 
Yacht hoy 400K diptal poruble shortwave receiver - 40 memory presets 319995 
280K portable shortwave "nn 


Sangean ATSM001 130 memory shortwave 
Sangean S03 pore thereat mae w/AC api = ert 
Sangean ATSOR E 4$ memory shortwave receiver 

Sangean ATSA SCS K portable shortwave receiver wi case recorder $203.95 


Uniden EXP9200-K 900 MH 2 hae cordless phone $30 factory rebate 1o 12/15/94 $289.95 
en DUNG 900 rn pone. ty eae L4 Hos 
590 Mi spread spectrum 
PENNE O banter eer eased a ake ana pagg 114995 
Bouncer name/numbes calle ID, cll reject, forward to machine 


Buy wi ch confidence 


ea stare Mail orders to: Communications 
peer T rani , P.O. Box 1045, 
Ann Arbor, Michigan 4G S.A. Add $15.00 per radio for 
UPS. rd ground shipping and handling in the continental U.S.A 
‘Add $8.00 shipping for all accessories 

ee ‘Add $8, 0 shipping per antenna. For Canada, 
Puerto Rico, Hawaii, Alaska, P.O. Box, or APO/FPO delivery, 
shipping cha are two times continental U.S. rates. Michigan 


state sales tax. No COD's. No returns or ex- 
EE 31 31 das 


-10% surcharge for net 10 billing to 
uoo ee ity, accep- 
and speciicatlins are 


* 


pa 
in de VE ver Meme Discover, 


‘Scanner Diseibulon Cemer and QI 
Sal dus /15/04- 11/094 AD 9091 


For credit card orders call ~ 


1-800-USA-SCAN 


Communications Electronics Inc. 
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A. 
For information call 313-996-8888 or FAX 313-663-8888 


CABLE TV 


DESCRAMBLERS 


Best Prices in the U.S.A.! We Will Beat Any Price! 


Jerrold, Scientific Atlanta, Pioneer 
Panasonic, TVT, FTB-3, SA3 
Jerrold Impulse & Starcom series 
Sci. Atlantas incl. 8536/+, 8580, Drop-field 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 


1-800-772-6244 mr: ss Est 
U.S. Cable TV, Inc. Dept.: KPS104 
Powerline Rd, Bldg, F-4 Pompano Beach FL 33073 


586/ PENTIUM-60 


PENTIUM-60 MHz Intel 
MINI-Tower case 200w 
8mb RAM 
TEAC 3.5" FD 
2 ser, 1 par, 1 game 
1mb SVGA card, 32 Bit 
16.7 million color 
14" SVGA monitor .28 
420mb IDE hard disk 
w/ 32 Bit controller 
DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard. 
ORDER: 4-800-238-4453 
TEL:(818)727-9054  FAX:(818)727-9064 
21820 Nordhotf,#A, Chatsworth, CA 91311 
Bason Computer Systems, Inc. 


IT'S LIKE OWNING 
MACHINE SHOP! 


to 


Now, you can Mill, Turn 

or Drill metal, wood, and 

plastic with one quality 
and precision tool! 


Build your own projects, 
make your own repairs 
‘The versatile, multi-use 
design of the Smithy machine 
lets you make any shape or 
size. Hobbyists use their 
Smithy on cars, modeling, 
guns, and other machines. Businesses make 
repairs, build prototypes, do light manufac- 
turing, The possibilities are endless. 


Pays for itself in six months 
Want to save time and money? 
Do work in your own shop! 
No more waiting for high-priced M 
machinists or repair profes- 
sionals. Down-time is expensive 


fi 


Models start as low as $1,095.00 A 


Guaranteed 


own way! 


--don't wait for expensive parts--do it yourself! 


its à 


you'll receive a great 
operations manual, a one- 
hour instructional video, 
and a tool pak to get you 
started. On top of that, call 
our toll-free technical assistance line any time 
you have a question. 


Imagine wbat you can do with 
your own personal machine sbop. | 
We're so confident you'll be satisfied, we'll I 
give you 30 days to try it out. | 
Call or write Today for a 
FREE 64 page Catalog. | 


1-800-4SMITHY | 


(1-800-476-4849) Dept. PSAB 


I 


i. 


You don’t have to 

be a machinist! LI 

po geny work ri sl 

The Smithy is simple an 
indonlancwti Le 


Basic Tool Pak - FREE with Smithy purchase! | 


@Smithy 


3023 East 2nd Street 


Discount Price 


‘Star 1250’ 
Pressure 
Washer 
17 gallons per 
minute at 
1250 PSI 
Discount Price ltem 157193 


Pet Containment 
System 
Single buried wire 
system. Includes 500 feet | 
of wire, z flags | 
plus handy t 
temë 3674 

Discount Price 


L| Item #33228 
Discount Price 


Solar Powered 
Rechargeable 
Light 

Detach solar panel & 
position it up to 12 feet 
away. 4 extra bulbs 7 


ound 
Discount Pric 


polycarbonate 
spike includ 


Item# 33432 


1 
Name 
I I 
|] Address [| 
| T city State — Zip I 
l Key Code 65425 SEND TO: l 
|! Northern I 
| m P.O. Box 1219 - Burnsville, MN 55337-0219 J 


Solar/Dynamo 
Radio 
$35 


Emergency/Survival 


? RUSH BY RETURN MAL, 
C1 10 VIDEOS S10 
C1 30 VIDEOS $20 


Phone (404)463.4109-Ex 60 2 
und , Dept PS-15 ,—* 


Lithonia, GA 30051 1 
FU D u 
rer S 
The Thompson Vocal 


WATTHOUR 
METERS 


SINGERS! tocas 3 

NN = VOCALS 

(7 ited Backgrounds™ 

e Thompson Vocal Eliminator = Call Now 

Aad M, 
/ 


Suni Mio fi limited dayti Internal} : 
rch Latin stressor fr ugh e. Dot D PAINT REMOVAL 


prow sema we tava. 2 AA haeo ta ae and SANDING TOOLS 
FVNISHAVER " 


‘installed as backup power source. AMIFM. $35 plus $4] 
© POWER TOOLS FOR 


shiplhandl. CA residents add $2.88 sales tax. Send check orl 
money order to: HIKARI VENTURES, INC. (Dept. P) 
P.0. BOX 35695, MONTE SERENO, CA 95030-0695. 


Submeter your garage, workshop. 
any branch circuit. Also useful for 


s ar ECOLOGICALLY SAFE your own energy consumption tests or experiments. 
MOS DESK: ENE CALL EET Ga) um {ACEP For information, meters list, and prices, send $1.00 to: 


Arcman Corporation 
807A Center St., Throop, PA 18512 4 


gain Books 
Save up to 80% on publishers’ overstocks, 


remainders, Thousands of books, from 
yesterday's best sellers to rarely seen titles. 
(€ Di Bene Füotopa BY ERA 
tory, Biography, Fiction—over 40 subject 
arcas. Weite fox FREE CATALOG. y l 
LHamilton Box 15-977, Falls Vilage, CT 060: 
=< m - 


$0.DAY TRIAL 6. L.YEAR WARR. 
DPV-7 $249., DPV-5 $195., CUBE $150., 8600& 
8590 $295., 8580 $249., 8550 $199., 6310 $319. 

NO CATALOG OR 800 #, JUST LOW PRICES 


314 - 569-1324 


© FOR DUST-FREE SANDING ^ 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


“The BACKTECH® back machine has given me the 


Are you PA ioe 
frustrated MA 
by chronic 
back pain? 


Have you ever seen a doctor or thera- 


pist about your pain? w yes y v, 


Pre-cut dome home kits in a variety of floor plans up. 
1o 3,000 sq. ft. Complete kits start as low as $6,120. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-poge catalog package. Color video $8 more. 


TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1.800-DOME-HOME 


It's not surprising that chronic back pain sufferers 
like Arnold Palmer recommend the BACKTECH back 
machine as an effective, in-home therapy that can be 


lo 
used whenever and as often as ne 


led. 
After more than five years of clinical testing by 
Do you have impaired mobility as a doctors, chiropractors, and physical therapists, the 
BACKTECH back machine has been o be 
[M safe and effective for relieving many types of back 
and neck pain 


result of your pain? mw Yes Wi Ni 


Does your pain persist no matter How it relieves your pain: 
what you do? 2 The BACKTECH back machine combines 
i ayes m several well- established principles 
of back pain relief into a single 
effective therapy which can 
quickly help you return to a 
more normal, pain-free life 
Massage — 21 soft rollers 
gently massage your muscles to 
increase circulation and reduce tension. 
Stretching — Muscles and 
ligaments are passively stretched 
increasing flexibility and reducing pain. 
Traction — Increases mobility and 
removes pressure from discs, reducing back 
and neck pain. 


Call now for a FREE video and report. 


If you suffer from chronic back or neck 
pain, call for information including a free video 
and a report on the results of several clinical 
studies with the BACKTECH back machine: 


Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 24" 
buttons. Buttons are proven money-mak- 
ers at fairs, flea markets, conventions, or 
anywhere people congregate. They're 
fast and easy to make with Badge-A- 
Minit and inexpensive! 


Badge-A-Minit, Dept. PS1094 
Box 800, LaSalle, IL 61301 
Phone: 1-800-223-4103 


We also offer you a 60-day mone 
trial period. 


Call for FREE 
Information and 


Call 1-800-433-5599 


DK mas 

TECHNOLOGIES 

INCORPORATED 
West Cas 


MasterC J Discover 


MONEY BACK GUARANTEE 


Recent 


events and 
prophecies 
for the 
second 
millennium 
have caused God to make High- 


Tech. changes - Heaven & Hell have 
been humanized, redesigned and 
modernized. 

Experience death, learn of the new 
commandments, the new judge- 
ment, and real details of God and 
the Angels. Communicate with the 
deceased and discover “Religious 
Evolution” and so much more! 


9.95 plus $4.00 S & H 
(CA Res. add $2.00 Tax). 
el ey to tl th 
Illustrated,ISBN 1883467-08. 
IGTI, 2943 Cortina Dr. 
San Jose, CA 95132 
408-251-7058 


mmm mmm mum umm umm uum 
| ~or 55... | 
NOT $16.50 


NOT $14.50. . 


| FOR JUST 
DUM 


CHARGES X 


M t be misled by the $1.00 price... this is a fine 
Quality logo watch that normally sells for $20 - $27. 
(depending on order quantity). Each watch carries our 
LIFETIME LIMITED WARRANTY. 
TO QUALIFY FOR THIS SPECTACULAR $1 SAMPLE OFFER, l 
YOU MUST INCLUDE THE FOLLOWING IN YOUR ORDER: 
1. Your name and title | 
2. This AD along with $1.00. 

| 3. Your OWN company or organization logo on business, 


letterhead, complete with business address, to show 
the logo IN USE. No third-party logos or computer- 
printed logos please. 
Sample is normally shipped to letterhead address. For home 
address delivery, you MUST include your business card to 
Show company affiliation. Sorry, no P.O. Box deliveries please. 


This no-obligation offer is limited to: 

* Just ONE sample watch per company (Please specify man's or 
woman's size.) 

* Companies who have never ordered from Image Watches, Inc. 
before. 

* Companies / organizations to evaluate our watch for promotion, | 
incentive, or award programs. Not intended just for personal use. 

if you do not qualify for a $1 sample watch. you can always buy watches 

from us at our regular low prices. Pase send for our catalog wih price ist. 


IMAGE WATCHES,” INC. ' I 


9095 Telstar Ave. e EI Monte, CA 91731-2809 
The No. 1 Custom Logo Watchmaker Since 1979. . . Quality 
and Service You Can Count On. . Today and Tomorrow. 


TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


IN 
BUSINESS 
OVER 50 YEARS!! 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
` ELEVATORS? f] 


RICHLEE SHOE CO., DEPT. PS40 
P.0. BOX 3566, FREDERICK, MD 21705 


WATER WELL 
DRILL KIT 


Thousands of happy 
gardeners and homeowners 
have discovered the Hydra- 
Drill secret. They drilled 
their own wells and their 

gardens prove it! You 
-can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about 
drilling your 

own well 
with the 


Call Toll Free 
1-800-333- #762 


LI YES! sendthe FREE INFORMATION PACKAGE. and the 
Wosrated quide HOW TO DRILL YOUR OWN WATER WELL. M 


Print Name 


METAL 
BOOKS 


Discover hundreds of unusual, high-quality techni- 

cal books that you'll NEVER see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


BUILD A METAL LATHE! 
P 


BUILD A METAL LATHE 
Build a precision 7" metal cutting 


SS 


lathe without the need of pre- 

cision tools! Cuts to 

1/1000". It's true! 

Prototype cost 
about $50! 
Definitelynota 
toy! Detailed 
paperback! 
Best seller! 
Order a copy! 
Book 177 
$8.95 


LATHE HANDBOOK 

Fantastically illustrated handbook from 1925 deliv- 
ers hints and tips to help you be a better machinist 
and have more fun with your lathe! Worth having! 


Inexpensive! Fun to readi 
Book 20838 $7.95 


CHARCOAL FOUNDRY 

Build a furnace from a five gallon pail that can melt 
aluminum, pot metal and brass using grocery-store 
charcoal. Cast machine parts, ingots, art objects. All 
the secrets! 

Book 163 $6.95 


POUND METAL! 


BLACKSMITH SHOP & IRON FORGING 
From 1906! Complete text on forging of 
iron with hammer and anvil. Make bolts, d. 


tools, even steam engine repairs! 
Details on all tools ad pro- 


cedures. Great illustra: 
tions, Order a copy! c 
Book 4074 x 


$7.50 


STIRLING CYCLE PLANS 
Build two cylinder engine. 
Runs on alcohol. 1200 
rpm. Book 1302 $9.95 {jj aA 


MODERN STEAM ENGINES 
Reprint of incredible 1887 industrial handbook by 
Joshua Rose. Heavily illustrated. Must-have fór steam 


power buff. 322 page paperback 
Book 21218 Pape $24.95 


ENGLISH WHEEL 

Fabricate large radius compound-bend sheet metal 
parts for auto restoration and more! Complete plans 
and design information. Book 1336 $19.00 


HOW TO RUN A LATHE 
Reprint of 1942 classic text from South Bend Lathe. 
Complete heavily illustrated how-to. Musthave for 
any lathe owner. 

Book 21150 $7.95 


WRITE FOR 
CATALOG! 
Write for your copy of Lindsay's 
big Metalworking Books cata- 
log. Hundreds of books! See 
what you've been missing! Send 
$1.00 (US & Canada) or $4.00 


foreign airmail. Write today! 
= E mm m 


LINDSAY PUBLICATIONS 
| Po Box 538-ETG, Bradley IL 60915 
‘Send the books I've marked. A check, money 
I order, or my Mastercard/Visa card numbers 
are enclosed in payment. And send a catalog 
at no charge. 


Send just a copy of your latest catalog. A 
I dollar is enclosed. 


I Name 
] ^e 


-= m oe — Á — 


r 


City. St Zip. 
= ee ee (X 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


] © Call 1-218-326-6786 or Write 

a Charmaster® 
2307 C HWY 2 W. 

Su GRAND RAPIDS, MN 55744 


. BELESS PRODUCTIVE 


AT THE OFFICE 


á 


(he office has always been a Set up a recycling bin for aluminum 
MOLDS pete dieto iles y . | cunas ope RE Dock Andes 
lar ad 
for making Ornamental its also a place where a lot of natural | youre in the bathroom brushing 
Concrete Items à 
Book about Aluminum Molds resources start to fall behind. Take a your teeth or 
including over 425 designs, 
prices and production trade 
from the world' j 2 
largest mold manufacturer look around the next me pou ac washing your fae, 
CONCRETE MACHINERY CO., INC. work. See how many lights are left dont let the faucet 
9€ " 
on when people leave. See how much eu Remember, if we 
BEDROOM ORGANIZER paper is being wasted. How much — m use fewer resources 
FITS UNDER fr... UNDERBED : 
BOX SPRING ALTTTT | presser electricity is being used to | today, we'll save more for tomorrow. 
menaces i A) ~ ceoan rutvcomnpuines that | Whidwodduybeajbweldons | 4 
FRANE lm Uers 
6 FT. LONG TIS / — upto t6 are left on, Look | FOR MORE INFORMATION AND TIPS 
DRAWER ; DRAWERS p 
PUT A DRESSER UNDER ANY BED - FROM $159 at how much water is | CALL 1-800-MY-SHARE 
FREE CATALOG 1-800-782-4825 puces 
FREE CATALOG 1-800-782-4825 wipe Gopphtcds 
when writing 


amemo. — restrooms. And 


Wn TERE 


FREE! 


DELPHI is the only major online 
service to offer you full access to the 
Internet. And now you can explore 
this incredible resource with no risk. 
You get 5 hours of evening/weekend 
access to try it out for free! 

Use electronic mail to exchange 
messages with over 20 million people 

throughout the world. Download programs and files using "FTP* 
and connect in real-time to other networks using "Telnet." Meet 
people from around the world with "Internet Relay Chat" and 
check out "Usenet News*, the world's largest bulletin board with 
over 4500 topics. 

If you're not familiar with these terms, don't worry; 


how much solid waste is f 


Now, here are some simple ways 


you can produce less waste at work. 
When you're at the copier, only 


make the copies you need. Use both 


DELPHI has expert.online assistants and a large collection of sides of the paper when writing a 
help files, books, and other resources to help you get started. 
After the free trial you can choose from two low-cost 2 5 
4 memo. Turn off your light when you 


membership plans. With rates as low as $1 per hour, no other 
online service offers so much for so little. * 
leave. Use a lower watt bulb in your 


5-Hour Free Trial! 
Dial by modem, 1-800-365-4636 
Press return a few times. At Password, enter PSC94 


lamps. Drink your coffee or tea out 


of mugs instead of throwaway cups. 


IT'5 A CONNECTED WORLD. 
DO YOUR SHARE. 


A Public Service of 


WZ, 


JE 


INTERNET 

Offer apples for new members only A vale credi cardi required for immediate access 

Other restnctons apply. Complete details are provided during the tlre registration. 
‘Questions? Call 800-595-4905 (sowe) Send e-mail 1o INFO édelphi comt 


fi. Earth Share 


iNOW! A Galaxy of Savings 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 
complete control of 
your TV. 


C ONVERTERS & 
DESCRAMBLERS! 


Everquest * Panasonic * de * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle + Hamlin * Tocom 


11 800 624-1150 


i Ag 
wT 
——9 DEPT 


875 S. 72nd Street « Omaha, NE 68114 


ZMA Classified Opportunity Mart 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 
streaks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
Eliminates all copy protection 
* Works on all TV's, VCR's, Beta 

* Completely Automatic no adjustments 
* Digital state of the art 


1-800-967-2603 


Distributors Unlimited ©3825 South Campbell, STE 194, Springfield, MO 65807 


Tele 
Check 


power 
RCGLD $5.00 Pair 


Add $6.00 S/H 
10% Restocking Fee 


To advertise in this section 
call Randi or Paul 
"800-445-2714 


CABLE TV DESCRAMBLERS 
CONVERTERS 


AT UNBELIEVABLE PRICES 


JERROLD 
OAK * HAMLIN Pons Your 
ae Warranty 
PIONEER 
SCIENTIFIC 
ATLANTA 


Converters as low as 


$ Qoo 
ae 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 NO NY SALES. 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


Order your FREE catalog today! 


* Descramblers 

* All Makes & Models 
* Quantity Discounts : 
* 30-day Money Back Guarantee *Best Warranties 


Show Time Cable COD 
643 N 98th St STE 260 MasterCard 
Omaha, NE 68114 " 
2 Visa * Amex 
1-800-643-4258 Discover 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


* BUY 2 SAVE 10% ON SECOND 
, UNIT. 


* EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


* FRIENDLY, COURTEOUS 
ELECTRONICS SERVICE. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-Day No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 
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Classified Opportunity Mart 


Basic Converter 

MILLENNIUM? eere 
© volume control 
© restores PIP 
© parental lockout 
© infra-red remote 
* remote A/B switch 
© favorite channel 
* watch one channel 

record another 


&NOVAPLEX 


8818 Bradley Ave., Sun Valley, CA, 91352 


es 


10-lot price for 
dealers only! 


eS cop." 
800-644-6682 


c. _ With Less than $100 in Parts 
7 avaliable at $ Mower ver epit ‘Shop 


Fuel Your Experiments & 


-Zenith - 
. Scientific Atlanta 


13729 183 N, * Suite 610-124 + Austin, 1X 78750 ^ 


[Parts Kit Available Eas 10 Bulld 
* Approx. Cap. 300 I 
Bike Motors Available. | 
Send $3.00 


This Rocket...with the 


HYDROGEN MA MACHINE 


WATER BALLOON LAUNCHER | 
Patented By C.X. Blaster 

A 100 yd - $8.00 

iso ya -s000 

D 200 yd - $12.00 


BUILD me aazma L] LAIT 


World's tiniest personal car! 


For Shopping! 
For Commatin! 


To Ore: San S10 + F295 PAH 
REAL SCIENCE DEPT S 
PO. Box 19062 Phoenix. AZ 


Picture In Picture 


* 181 Channel Capability 
* Works on ALL TVs 

* Remote Control 

* 4 Source Inputs 
* Stereo 


CABLE TV 
CONVERTERS & 
DESCRAMBLERS 


Video Stabilizer 


NU-TEK 


ELECTRONICS 
3250 Hatch Rd. + Cedar Park, TX 78613 


Vase et Qua on Dan -1 C09 
2 COMPLETE DETAILED PLANS. 


Only $14. 5 E 


Pv 
Ever coe veut Fr cef roy Bact Gare 


C. X. BLASTER CO., INC. 


13218 Jessica Dr. Spong Hi, FL 34809 1-800-441-1047) 


CABLE TV BLOWOUT 


E 
"The Originals" se" 


NOVAVISION 
JERROLD* TVT $29.95 n É 
Revolutionary new universal on 
verter and descrambler. Fully a 


JemROLD* TNT — $50.00 Jerrold, Scientific Atlanta, and Pioneer 
Systems except baseband. 
SCIENTIFIC . Petre in med . On scent display 
mio * Computer interface + Stereo 
ATLANTA TOMO ai $50.00 + Dual tuners + Last channel recall j 
NEW IMPRO! + Volume/Mute + Favorite channel memory 
ProNEER? PIO-3© $50.00 . Parental control + Ch 3/4 switch 


Quantity Orders Only « All Other Models Available 


MicroCom * Call for Pricing of Smaller Quantities 


800-665-2002 roi Scinune Anant, Pioneer aro reiseesacemarks 


20d all reerences are tor dentieaton purposes on 


BUY FACTORY DIRECT AND SAVE! 


ARAGES 
INSTA THER SHELTERS 3O DAY MONEY BACK GUN 


D YEAR WARRANTY 
aL 


TION 
$ 19 Boats, Docks, Hot Tubs, Greenhouses, 
Motorcycles, Pools, Paintbooth, Concrete, 
Workshops, Gov't and Industrial Contracts, Sandblasting, 
Camp or Temporary Shelter, Walkways, and More! 
Steel Frame. Durable Dupont? Cover 
joor. Sizes Available from 5' to 60' Wide, 
Any Length. Withstands Rain, High 
Winds, Sun, Sap & Heavy Snow. No permit Property 
taxes or required. Assembles and Anchors Easily. 
Covers last up to 20 Years. We Ship to Your Door! 
CALLNOW Toll Free 1-800-932-9344 | Ext. 
203-781-8000 J 227 
FAX: 203-781-8005 


DEALERS & EXPORTERS 
WELCOME 
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0; 


PRO-GRILL 


2000 


P&P Enterprises, 120 E. 500 N. 
Wellsiville, UT 84339 


Cable TV Descramblers 


‘We offer a tull line of original and. 
‘aftermarket descramblers for Jerrold, Pioneer, 
Zenith, Scientific Atlanta, General Instruments 


= df 


GALT, INC. 
CALL 800-487-2225 


[ TU Neuse Road — 


uite 310 
Raleigh, NC 27615 


Plazac Soles, ine. I DAMREAU 
JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


ial Dealer Prices! *Compare our Low 
tetail Prices! *Guaranteed Prices + Warranties! 
‘Orders shipped immediately! C.O.D. 


+ * WE'LL BEAT ANY PRICE * 


Sorry no NJ, sales, Dealers Wanted. 


JENS LOVE TO PLAY um m 
ying saucer for UO. lovers 
vwtdoor fun fr 2 or more players 
Unique aerodynamic design in neon colors 
Made in the U.S.A. 
plus $2.50 S&H each, foreign (85.50 S&H) 
‘SMAFA CO: P.O. BOX 6537 Bevery His CA 90212 


COMPUTER ERASE 
BAD CREDIT.FREE || 
THA STAN TL YT 
|Add tons of years of AAA credit in your credit tle 
"OVERNIGHT" 100*& Legal [FREE DETAILS] l 
Gold (P5) | 

325 N. Or (15574 


=e — - 
CABLE DIRECT 
100% MONEY BACK GUARANTEE! 
30 DAY FREE TRIAL! 
Jw vor canon o it 
teh cot V pegang VY. 
and SAVE 100's—EVEN $1000 
oa promin 


CABLE TV EQUIPMENT 


cambien «Fit 


MODERN ELECTRONICS 


1-800-906-6664 


2125 S. 1561h CIRCLE + OMAHA, NE 68130 


SAVE UPTO 45, RES E 
Buy Factory Direct. Build it yourself! 
20x32 * 25x48 
35x 56 + 50x124 
800-888-4606 5 zznasren 


Have A 
Confidential Chicago 
Mailing Address 


l OR BRANCH OFFICE 
FOR PENNIES A DAY! 


Increase your bu 


Chicago mail 
ps. use! Low cost includi 


THE MAIL CENTER OF CHICAGO, INC. 
601 S. LaSalle St. Dept. P, 
cago, Illinois 60605 


Build t 
Yourseit 
Backhoe 


Plans to build and use in your own backyard Self propelled 
| [Ne machining «Car towable + Under $1,000 
to build + Design in use over B years 


LASER POCKET> POINTER 
x) 


TOLL FREE 


TRUMARK* 


225 Yard Range folding slingshot stores 
ammo in handle, Includes 70 rounds of 1/2 
white Tracer? brand marbles, and extra 

band assembly. Post. paid 
$15.00 total 


TRUMARK* 


SNAPSHOT brana 

Rubberband Gun shoots 6 
shots in rapid-fire action. Long2 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 

Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 


CABLE BOX 
Ww 


HOLESALERS, INC. 
BEST BOXES 
BEST PRICES 


Immediate 
Shipping 


COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


Don't 
on outdated technology 
De ehe Cata Bosco you ag d ry 


"breakthrough A set of uni 
dog: that condition dogs incredi 
fast. Small, Used from the palm of the hand. Near 
‘even at a distance. No leash 
become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
‘simply don’t fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands ol satisfied users in U.S. & foreign landa. 
FREE CATAL 


-MASTER SYSTEMS 
405 Wilshire, Box 902347, Palmdale, CA, 93590 


MULTVISION 


[ELECTRONICS 


CABLE TV 
CONVERTERS & 
DESCRAMBLERS 


* Jerrold 
nith 
* Pioneer 

*Scientific Atlanta 


* VIDEO STABILIZERS 


* Remotes 
* Accessories 


CATALOG 

Quantity Discounts! 
Buy Where the Dealers Buy! 
90 Day Guarantee! 


800-835-2330 


Please have Make & Model # 
of equipment used in your area 


|- Alves on hand 1o save a great idea, 
"Blerarieed corversahon toner 
Thiakes a unique gi 


b 


Youn VCR Tares ocas coo. 
CAN PLAY AS a 
Crean As Day! 


STAR (CTROTIOI ves, 
1-800-282-4336 fi 


T.V. BOXES 


CONVERTERS / DESCRAMBLERS 


Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


‘BUILD A COMPUTER CONTROLLED 


1661 8. Ash * Chandler, AZ 88248 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES + 
*LOW PRICES - DEALER PRICES - 


AcE PRODUCTS 
* 1-800-234-0726 ê 


Most Powerful 


PISTOL CROSSBOW 


Available—Now on 
SALE! 


al 
—— 


e, 
. Bm t7 wl 


* Powerful 
Draw Weight 

* 70 Yd. Pinpoint 
Accuracy 

* Outstanding 
Performance 


Alum.-Tipped Bolts 
E ‘String - Suspension Steel Bow 
- Adjustable Sights - Spare String @ $5 
~EZ-Hand Cocker - Spare Bolts (10 Pk) @ $7 
For immediate delivery send check or money order. 
RDS CO.. 

167 Hwy. 33, Englishtown, NJ 07726 
be CHARGE ITI 

QC 908-431-4334 
L Satisfaction Guaranteed ] 


FEATURES: 
- Diecast Gun Body: 
Polyester 
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Fer Your Basement Or Garage 
Recover Valuable Heat Lost Up The Stack 
Cut Heating Costs With The Patented 
High Efficiency 
FLUE RADIATOR 


US PATENT # 4,125,153 

+ Sizes to fit al gas and al furnaces. 

* Simply replace a section of fue pipe with the 
Flue Radiator (fan & thermostat induded) 
and plug into 110V oufet. 

+ Froo brochure 


JH. Stoneberg Mig., Co. Brockport, PA 15823 


Tz 


Phone (814) 265-1998. 
VISAMASTERCARO ACCEPTED 


"DARE {tind more intense experience than a 
SportSub dive. Ths is tà wet sub" No 
YOU... dive as ie yous ona or 


9.99. 20 min. action vide 
4.99, or both for $29.99. 
Outside N.A. add $15.00. USA. 
dollar Se ‘order or Visa only 
Intemational Venturerat Corp. 
1225 E, Sunset De. Suite 
98226-3529 
Fax: (604) 436-5657. 


CABLE TV 


DESCRAMBLERS 
SAVE MONEY! OWN YOUR EQUIPMENT 
You now have a choice to 
yr | own your cable equipment 
to access all premium and 
| g the lowi rices on all 
major brand names 
— including Zenith, Jerrold, 
ntific Atlanta, Tocom, and Pioneer. FREE 30 

are tired of paying the rising cost of Cable TV. 
CALL FOR YOUR FREE CATALOG TODAY. 

Add-on Cable Company 

800/334-8475 


Converters & Accessories 
basic channels. We offer 
8 
day trial period and one year warranty. SO, if you 
AMEX/VISA/MASTERCARD/COD 


Cable Equi ipment 
Free Catalog 
Stargate SST Authorized Dealer 
Compatible with 
Jerrold * Scientific Atlanta * Pioneer 
MC. * Visa * Disc. * AMEX * COD 
30 Day Money Back Guarantee 


10% Restocking Fee! 
1 Year Warranty 


Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 
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liday Gif 
ME 


Money Back Guarantee 


-800-535-1843 


LOWEST PRICES!! Quantity Discounts!!! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 

Plvase have MODEL used in your area when calling 

[ CNC Concepts Inc 
PO Box 49503-PS 
MPLS. MN 55449 


PAPER AIRPLANE DESIGNS. The best mod- 
em science, computers, + research can offer to 
the designing of paper airplanes, Send $17.50 to 
FANCY THAT, PO Box 20867, Keizer OR 
97307. 


GO ANYWHERE! 


Amphibious g 
2and4 
passenger 
models 


(21-years-old and over, Please) 
No Money Down. As low as $115 mo. 


Call Toll-Free 1-800-255-2511 
(From anywhere in the U.S. or Canada) 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350, 


FREE HEAT from WASTE OIL 


Smoke and soot ee. Very inexpensive. Tested by EPA in 
Used worldwide. Heat shops and other buildings. 
Forge. foundry, and other uses. 
Send $5.00 (relundable) or de- 
tailed inlormation & order blank 
lor plans for burner, heater unit, 
and foundry furnace. 


Dept P, 
n. 


Waste Oil Pla 
Box 1148, Fort 
MT 59442 


ERNATE ENERGY 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free in- 
formation. ABCO, Box 306-S10, Seminary, MS 
39479 


SAVE UP TO 80% on Heating Bills. Wood/ oil, 
wood/ gas, multi- fuel whole house warm air 
fumace. Eagle MFG., 800-358-0060. 1000 Ag 
Science Drive, Palisade, MN 56469 


Solar Powered, 50 Products, catalog $5, Sunix 
Co. POB 3889-PS, San Rafael, CA 94912 


ARTS & CRAFTS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY” GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


ROCKET MOTOR Tools & Supplies. Everything 
needed to make quality motors. Catalog $3. 
Impulse Reactions, PO Box 61342, Seattle, WA 
98121 


ITOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now. 
Call 1-805-962-8000 Ext.s-20025 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Boo 
Price: HV Technologies, 7505 Barkentine, L 
Vegas, NV 89128. 


AVIATION 


AIRBOATS - Hovercraft - Airdrives. Propeller 
Engines, Plans, Catalog $5.00. Arrowprop, Bi 
610P, Meeker, OK 74855. 


Cosmonaut Watch 


Rigorous, 21-jewel Chronograph - $249, 
KGB Binoculars-$49.95 MIG Clock-$399 | 
MORE! FREE Shipping! FREE Brochure! 
Visa MC or Check. Hall international, Ste. 200-P, 
4109 Northshore Drive, Knoxvie, TN 37919 


CALL NOW! 1-800-960-6009 


An Affordable, Personal 


* Questions or 
Customer Service. 


Bi] (816) 637-2800 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
eam money. Costs less than $150.00. Guar- 
anteed. Free Information. 800-647-1771. 24hr 
recorded message. WYOMING INSTRU- 
MENTS -A NAME TO BE TRUSTED. 


(Call 1-800-227-4373, ext. 550 or 1-802-442-3101, ext. $50 
to use your MC/VISA. 


‘Bennington, Vermont 05201 


PASS THE SMOG CHECK: All the tricks and 
secrets for $5.00! KIRK, 4933 Craig Rd. #256, 
Las Vegas, NV 89130 


SOLAR RUST INHIBITOR for car, RV, etc. Info. 
$5. Kit info $10. Barry Distributing, Box 1767, St 
Paul, MN 551 


CORVAIR 


arjay?" 10.000 new. used & 
performance paris in our 
500 pg. illustrated catalog: 


Rushed - $4.00 (in U.S.A.) 
CLARK'S CORVAIR PARTS, INC. 
Rt 2,Box PS,Shelburne, Ma. 01370 
..1413]625:9. r. 


FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD SCI- 
ENCE! ADVENTURES UNLIMITED: BOX 74, 
KEMPTON, IL 60946. 


FREE HYDROGEN FUEL & OXYGEN from 
Water. Generator uses Solar Cells. Plans and 
Kit $15.00. Prairie Power, 1331-194 South Park 
Village. Edmonton, AB. T6J 5M8. 


Professional waxes and polishes. The prod- 
uct today's showcar owners and detail shops are 
using to achieve a true showroom finish. Free 
information. P.O. Box 322, Des Plaines, IL 
60016 1(708)803-0335. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


BOOMERANGS! HI -TECH DESIGNS. Ama 
ing Science Project Fun...Returns! FREE Cat 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, L 
71201-4222. 


BUILD/FLY Your own BACKPACK POWERE 
PARACHUTE for fun/profit. Takes off from lev 
ground unassisted. Safe, Simple, Inexpensiv 
Detailed book with sources. Now only $19.8 
EASYUP 617-S Anderson, Talent, OR 97540 


ULTRALIGHTS, — PARAGLIDERS, HAI 
GLIDERS, SKYTRIKES, FLYING BACI 
PACKS. START YOUR ADVENTURE TODA 
DETAILS $10 to ADVENTURES IN FLIGHT, P 
BOX 4309, FULLERTON, CA. 92! 9. 


Hom HELICOPTEF 


Super-low-cost, easy construction! 


(G-1 Construction Plans) o 
ue Vonréca, rs 
PO Rar iiL k 
Fallon: Mb. 21047 

TE Orderline; (82 
1-410-583-0364 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. | 
Designs. Catalog $2.00. Box 281 Cordova, 
61242 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog ar 
Great Prices. Call U-BREW 1-800-845-444 
North Myrtle Beach, SC 29582. 


Brew Your Own Beer. Complete Starter kit wi 
choice of ingredients $49.95+ Shipping. Sz 
isfaction Guaranteed. Call 1-800-444-296 
24hrs. Visa/MC Free Catalog. B.Y.O. 
PB1705-P New Milford, CT 06776 


Build your own alcohol STILL, diagrams, Re 
ipes $5.50, King, Box 104, Clarkdale, AZ 86324 


FREE CATALOG. Brew quality beer yours! 
easily. Call Windriver Brewing. 1-800-266-Hoy 
24 Hours. 


WINEMAKERS - BEERMAKERS Free illu 
trated Catalog - Fast Service - Large Selectior 
Visa/Mastercard - (816) 254-0242. KRAUS, Bc 
7850-N, Independence, MO 64054. 


e 


ETTER HEALTH 


AD BREATH! Try Oxyfresh odor-eliminating 
Icohol free mouthrinse, flourise free toothpaste 
nd sugar free breathmints. 100% Guarantee. 
end $19.95 for your bad breath kit to Sweet 
reams, Independent Distributor, P.O. Box 167, 
melia, VA 23002 


fERBS AND TEAS, UNIQUE THINGS IM- 
'ORTED FROM CHINA. CATALOG $1.00 
LEX CHIU, 1150 PLYMOUTH AVE., SAN 
RANCISCO, CA 94112. 


Bi 


PUBLICATIONS 


Sports Lovers- Revolutionary 
Techniques for Sports Betting- 
ball, Basketball, etc. Cail (212)439-5103. 


Various formulas calling for no more than two 
ingredients per product. From roach extermina- 
tion to stain remover. This book is remarkable! 
10 day guarantee! Send $12.95 + $2.00 S&H to 
PALM PUBLISHING COMPANY 2247 North 
Citrus Blvd. Suite 347-B. Leesburg, FL 34748 


BUSINESS OPPORTUNITII 


#1 MONEY MAKER Spare Timet No selling! No 
inventory! P documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC 
SW 5th Street, Grants Pass, OR 97526. 


CRACK REPAIR 


— mx OVER A FOOT LONG 


HERBS WORK! Easy to take! Catalog $3.50 
will credit w/ purchase order) THE HERB 
TAND, Box 1701, Santa Teresa, NM 88008 


HERBS- YOHIMBINE, PAU D'ARCO and oth- 
rs. Catalog $1.00 (refundable). Jude Herbs, 
lox 563PS, Huntington Station, NY 11746 


PAVE $$ ON YOUR MEDICINES! Handy guide 
lels how. Send $4.00 to: LAKE Publications, 
1448 W. Larkspur, Glendale, AZ 85304 


LEEP POORLY? WANNA SLEEP BETTER? 
ramtic improvement in just one night All 
ural, Send 82.00 P.S.Everett, 4110 Olga 
ian Jose, CA 95117. 


top hair loss, Begin regrowth, European medi- 
al reports available. $6.00. Aurora, Box 765, 
'airiawn, NJ 07410 201-343-5999 


BOATS, MOTORS & EQUIPMENT 
BOAT KITS — PLANS ~ PATTERNS — EPOXY 
- FIBERGLASS ~ SUPPLIES — 250 DESIGNS 
- 61/70' — Powerboats ~- Sailboats - Hydro- 
lanes -- Tunnelhulls -- Canoes -- Kayaks ~- 

inghles - CATALOG - $2.00. BOOK "Ama- 
jeur Boatbuilding” -- $6.00. CLARKCRAFT, 
6-7 Aqualane, Tonawanda, NY 14150. 


nosis Instant 
^ ha 
* Free Details * 


TRANCE 

P.O. Box 5022-124 
E A 

El Toro, CA 92630 


BUSINESS OPPORTUNITII 


$100,000 A WEEK! Without going to work! 
FREE DETAILS: Atwood Company, 12762 
Brookhurst, Ste. 508-M, Garden Grove, CA 
92640. 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #2355, 
Torrance, CA 90501. Recorded info 
310-549-0997. 


$1'000s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 


t * PATENTED HUGE DEMAND! 
2 {UST LoOK ARCU YOU 
Ultra B-O-N-D,* Inc.. 


eee 1 (800) 347-2820 
3696 Beatty Drive, Riverside, CA 92506 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING” AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$250,000 Easily from a Scent copy machine. 
Successful businessman reveals all! (907) 
566-0904 Ext.13. 


Electroplating catalog Books, kits. Info: Univer- 
Publishing, POB 1071, Provo, UT 84603 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 


aged windshields and plate glass. 
Leam how a 3 minute repair can earn 
you $1200/week! 


MEM ||curwow 1-800-695-6224) 
$2,500 DAILY eamings possible! FREE re- | || FREE REPORT! H 
corded details. 1-801-461-9041 Ext.9 i| NVS/OPTIKLEER, LYNN, MASS. 01904 1 


boat PLANS - PATTERNS - KITS - Unsur- 
assed Selection.  168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
(804/PS4, Bellflower, CA 90706. 310/630 6258. 


ERCURY - FORCE - New 1993 Outboards.. 
Ne ship. $2.00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd, Lynbrook, NY 11563 


BOOKS & PUBLICATIONS 


3,560 Catalogs Listing. Unlimited Sources! 
7.95. Catalogs, Box 92452N, Atlanta, GA 
10314, 


IANUSCRIPTS WANTED, all types. Subsidy 
ublisher with 70-year tradition. Call 


1.800. 99 


UBLISH YOUR BOOK! Free guidebook to 
ubsidy book publishing. Vantage Press, Dept. 
P, 516 West 34th Street, New York, NY 10001 


INIFIED THEORY ALL BRANCHES SCIENCE 
15.00. P.H.W. ENT., 555 SATURN BLVD. SAN 
NEGO, CA 92154. 


T-SHIRT PRINTING MACHINE 
NN We manufacture professional. 
3 Single and multicolor screen 
~ printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
‘SCREEN PRINTER. 


CATCO MFG. CORP. Miami, FL 800-869-6338 


$1,500 WEEKLY mailing our circulars... GUAR- 
ANTEEDI... Begin NOWI... FREE packet! 
MESA-L1, Box 4000, Cordova, TN 38018-4000. 


$1500 WEEKLY... Assemble products at home. 
FREE INFOPAK! UNIVERSAL-249, 1454 Roc- 
kaway Pkwy, Brooklyn, NY 11236 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


$200.00 Daily Installing Door Viewers. imme- 
diate Income/Leam How! $10.95 to: Sunset 
Enterprises Box 1232, Loveland, CO 80539 


private LABORATORIES. 


MAKE YOUR OWN GOLD 
(AS MUCH AS YOU NEED) 

* 440 page book with by-step details in making GOLD, other 
PRECIOUS METALS/Rare Earths at home or in simple labs from 
materials obtained at HOBBY SHOPS or chemical supply stores. 

* Experiments/validations conducted at major UNIVERSITIES and 


* Learn the TRUTH! A simple EXPERIMENT proves it works! 
* Special interest for students and scientists, dealers and investors in 
precious metals, and anyone interested in how the earth was formed. 


$69.95 + $5.00 shipping/handling--30-day money back GUARANTEE. 


$25.00 / POUND PAID For Aluminum Scrap? 


(Yes... Free Report!) Write: Ameriscrap- 
PS1094, Alexandria Bay, NY 13607-0127 


BUSINESS OPPORTUNITI | 


Beginners Dream. Eam royalties from products 
used by virtually every household. PSI 17610 
Drummond Dr, Tinley Park IL 60477-7346 


BUNKBEDS, Clear $300 per day making bunk 
beds. Start at home in spare time and expand 
the business at your own pace, Bunks, 7800 
Computer Ave, Dept HJ, Minneapolis, MN 
55435. 


Computer opportunities diskbook with free 
dealerships. $2.00 Online POB 3403-PS Wichita 
Fells, TX 76301 


COUNTERTOPS plus more: Repair or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 
$600/day. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-SS4A, Vancouver, WA 
98662 


DELAWARE INCORPORATION $195 inclu- 

:  (800)808-8881; fax 302-368-1059; 
SIMILEX, INC; also Eastern European business. 
services. 


DON'T GET TAKEN!! Is that ad opportunity OR 
CON?? Excellent Guide/ Details Free/ Guar- 
anteed Reply/ ORDER NOW!! D&N Laws Enter- 
prises, 1985 West Henderson, Building-S, Suite 
57710-A, Columb JH 43220-2401 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 
EARN AMAZING PROFITS! PERSONAL, 


HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


FINANCE Your Business With Government 
Grants. InfoKit: — $1.00. Duro Box 
880663-PSB10, San Diego, CA 92168. 


FREE CATALOG TELLS HOW WATCHING TV 
CAN MAKE YOU RICH! MAKE LIFE BETTER! 
OPPORTUNITY: Box 1649-HM, Wailuku, HI 
96793-6649. 


$30 HR. GUARANTEED! Make Handcrafts at 
home Highly profitable. Fun. Free information. 
LSASE To "Handcrafts" 4281-9b-1150 N. Termi- 
nal Ave. Nanaimo, BC, Canada, V9S 5T8 


$32,607 IN BACKYARD! Growing new spe- 
cialty plants. Free booklet. Growers, Box 
1058-PS, Bellingham, WA 98227-1058 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)674-8155. 


$392.00 from sq.ft. plywood. (HUGE DEMAND) 
Revealing prool-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


3D Camera under $100.00, $3.00 brochure, 
money making methods. 3D Photography P.O. 
Box 685 Pomona, NY 10970 


FREE! Tum any Computer into a Money Ma- 
chine, Free Report: 1-800-221-3813 
OperPS101 


Healthy, Wealthy and Wise says ARE YOU 
PAID WHAT YOUR WORTH? $10. for video. 
Box 323, Garrett Park, MD 20896 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. C269C, Woodland Hills, California 
91367. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Plantes, Box 681804, Franklin, TN 
37068-1804. 


$50/HOUR WITH PC. Easy start-up, immediate 
cash. Free Information: Erudition, Dept-1005, 
104 North 5th, Oakes, ND 58474 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 1094ps1 
Box3574, Newport Beach, CA 92659-8574. 
714-722-9260. 


MAKE Money Fast, Free Information. MRE, 
1613 Rolling Stone Dr., Norman, OK 73071. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd'Ave. * Ft. Lauderdale, FL 33351 


A Special Report that will tum ANY income into 
$1,000,000 fortune! GUARANTEED! $3 to BIP- 
Toductions 4609 Norsaw Ct. Greensboro, ANC 
27410. 


ATTENTION WOODWORKERS. Turn $2.50 of 
Roughpine 1'x8'x10' into $180.00 of Product. 
Video and Pattern clearly show how. $19.95 + 
$2.50 S.H. J.R. Lounsbury P.O. Box 512-PS 
Wenham, MA 01984 


Become a U.S. Environmental Protection 
Agency (EPA) Certified. A/C and Refrigeration 
Technician. (800) 866-3550. $15.00 Exam Fee, 
$60.00 Self-Study. Training Course and 2 Hr. 
Video. 


FREE business start up guide. S.A S.E. Foster, 
Box202, Detroit, MI 48235 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get “Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS1094, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 460, 
Montvale, NJ 07645 
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BUSINESS OPPORTUNITIES 


MAKE $1000'5 SELLING TO MUSEUMS." 
READ "FINDERS & PICKERS NEWSLET- 
TER". SAMPLE COPY, $5, BOX 186, WEB- 
STERCITY, IOWA 50595. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


MAKE A BEAUTIFUL PLANET YOUR BUSI- 
NESS! Bestseller, "Secrets To A Successful 
Greenhouse Business,"$9.95. Tells How To 
Tum Your Backyard Into A Profitable Business! 
At Bookstores - Exciting Info! (407)952-7074. 


MAKE homemade "how-to -opportunity” book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


BUSINESS SERVICES | 


INCORPORATE NEVADA $250.00; Las Vegas 
desktop office suites, private telephones, remail 
services 1-800-334-3808. 


BUY IT WHOLESALE 


31,497 Products, Direct.. TAIWAN, PHILIP- 
PINES, HKONG, MEXICO! 500% Savings... | 
Ecco-K4, Shalimar, FL 32579-0739. | 


| 
FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA92242_ | 


Long-range cordless telephones. For export. 
Excellent sound quality and reliability. | 


1-703-745-2223. | 
WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box | 
51488-Y, Ontario, CA 91761 


MAKE MONEY in gum machines. Mine have 
earned $298,697. Start with as litle as $50. Free 
information. Making money 11191 Westheimer 
265A Houston, TX 77042 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness, Keep all the money you earn. Patented 


Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C + Bend, OR 97708 


NEON, Course With Free Video! Tells How, 
Neonix, Box 5039, Falmouth, Virginia, 
22403-0639. 


NEW 2000% PROFITS -~in moldmaking/ 
Casting. Free Caster, Box 
16586(P10), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 
BIZ, Box 306-810. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pomography. Free De- 
tails, Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS. MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


SECRETS ON MAKING A FORTUNE IN 
MAILORDER! Free Info. Stan Dodge, 8667 
Sudiey Rd. #280A, Manassas, VA 22110 


SMALL SAWMILLS! Effective Low-Cost Sof- 
twood Lumber Grading/ Marking System. Call 
Joel 1-800-801-9037 


CABLE EQUIPMENT | 


CABLE DESCRAMBLERS, test tum-on kits. No | 
catalog, no 800 number equals your lowest 
price. Call everyone else, then call us for the 
best price. We will buy or repair your cable 
equipment. No Florida sales. (305) 425-0751 


Cable /Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


pma mumer l 


| CABLETV | 
| DESCRAMBLERS | 
| CONVERTERS | 
| ACCESSORIES | 
SAVE SSS DON’T RENT 


[ 20 DAY MONEY BACK GUARANTEE | 
PANASONIC, OAK, JERROLD, 

| ZENITH, SCIENTIFIC ATLANTA l | 

PLUS MORE!!! LOWEST PRICES!!! V | 

AA Electronics I 


ICALL 1-(800)258-9512! | 
L | 


CABLE TV CONVERTERS 


Save $100's 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 


laws regarding private ownership of. 


TV equipment. 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Bumsville, MN 55337. 


CABLE TV EQUIPMENT 


C & C ELECTRONICS 
CALL NOW 1-800-995-1749 


immed. Delivery from Giant Stock! No CA Sales 


CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
free catalog! PERFORMANCE ELECTRONICS 
INC. 1-800-815-1512, 233 North 48th, Suite 
MBE, Lincoln, NE 68504-3512 


MULTI-MEDIA 
EQUIPMENT 


* Descramblers/Converters 
* Bullet Protectors & Immunizers 
* Digital On-Hold Announcers 


* Laser Pens &Voice-Mail Systems 


1-800-833-2915 


Buy Where The Dealers Buy - Guaranteed! 
Buy 2 Save 10% on a Second Unit! 
FRIENDLY, COURTEOUS SERVICE 


mn ELECTRONICS, INC mum 


CABLE TV DESCRAMBLERS, CONVERT- 
ERS, COMBOS, DEALERS DISCOUNT. CALL 
NOW. WE'LL BEAT THE COMPETITION. UNI- 
VERSAL SALES 800-647-2371 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


CABLE TV DESCRAMBLERS -- NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping - All Brands. Call: V.C.. 
1-800-677-0321 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to — $5995. 
1-800-452-7090, (310)902-0841. 


CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA: 
ZENITH; REMOTES $10; NE ENGINEERING 
800-926-4030 


SPECIAL NOTICE - DONT BECOME The 
NEXT VICTIM of a Mail Order Money Making 
Con!! Free Details- D&N Laws Enterprises. 1985 
West Henderson Building-S Suite 57710-B Co- 
lumbus, OH 43220-2401 


TYPING- Hand Addressing. $500 Weekly possi- 
ble. Write: National, Box 104-P.S., Island Park, 
New York 11558-0104 


VENDING MACHINE Secrets Revealed. Get 
the facts. Call for free newsletter 
800-221-6066. 


YOU CAN BE RICH TOO! | have researched 
business opportunities from around the county 
and now! offer you the best original ideas. Leam 
how to start and flourish in your own busines- 
swith my ideas or yours. My word, my name. 
Send $20.00 to: Richard C. Trenkler, 4845 S. 
Rainbow Blvd., Suite 219, Las Vegas, NV 89103 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- | 
CAL SUPPLY. 1-800-577-8775 
X* CABLE EQUIP. x x | 
REPLACE ALL MODELS Fe | 
MONEY BACK GUAR. | 
1 YR. WARR. FREE CAT. $ | 
LOW PRICES + AVOID RENT FEES 
1-800-243-3967 [| 
114 S. Euclid Ave. - 
zm ocn. SB B 
CABLE T.V. CONVERTERS, DESCRAM- | 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer | 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead | 
Bivd., Naples, FL 33963. 


Revolutionary Technology: Universal Box | 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342 | 
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SCIENTIFIC ATLANTA AND JERROLD 
DESCRAMBLERS. LARGEST SELECTION, 
NEW EQUIPMENT. CALL EVERYONE ELSE, 
THEN CALL US FOR THE BEST PRICE. NO 
CALIF. SALES. ACME CABLE PRODUCTS 
**1(800)866-ACME™ 


Cable TV 
DESCRAMBLERS! 
the 
been Look 


These are ones 


1g for! 


you've 


WE CARRY A COMPLETE LINE OF ALL MAJOR BRANDS. 
INCLUDING TURK-DW CHIPS. WE MAVE THE LOWEST PRICES! 


— CATALOG 
wu C29 AVAILABLE 


OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. 


1-800-618-7480 
National Electronic Wholesalers 


coD 


SECRET CABLE DESCRAMBLERS! Bui 
your own Descrambler for LESS than $12.0} 
in SEVEN EASY STEPS! RADIO SHACI 
Parts List and FREE Descrambling Method| 
that COST NOTHING To Try, Included. Sen| 
$10.00 to: INFORMATION FACTORY, P. 
Box 669, Seabrook, Texas 77586. For C.O.D'| 
1-713-922-3512 Any Time! 


CABLE T.V. EQUIPME? 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 
30 day money back guarantee 
Test Aids Available 
Visa/MC/COD 
NEW TRONICS 
800-256-2880 « 


T 


SUPER CABLE TV "TURN-ON CHIPS." Pr. 
vides Full Service Activation. FACTORY DI 


RECT! Excellent Instructions! Jerr 
Tocom, Zenith, Pioneer, Scientific Atlante 
CALL NOW!! MASTER COMPONENT: 
800-233-0570. 


= Hamine 
BiB JES Pioneer 


1-800-826-7623 
3854 Kennebec, Eagan, MN 55122 
30 DAY TRIAL 1 YR. WARRANTY 


VISA MC AMEX DISC COD 


BEST PRICES 


SCIENTIFIC 
ATLANTA 
JERROLD 


CB RADIO 4 


POLICE-FIRE SCANNERS, CB'S MARINI 
2-WAY, ANTENNAS, HPR, BOX 19224P! 
DENVER, CO 80219. 


CLASSIC CARS 


BATTERY 
MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side 
terminal batte 


ple tum. 
os. Heavy 


het and 
orant operi. $44.95 each postpaid 


Add $1 for side post 


BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 


814-684-2603 


OLLECTIBLE TOYS 


TIN TOY COLLECTIBLES. PICTURE E 


LOGUE $1.00. GOLDEN MEMORIES, 2034 


2ND AVE. MIAMI, FL 3316! 


j COMPUTERS 


D-ROM. Lowest prices anywhere! Hundreds of 
les. All subjects. FREE catalog 
105)223-5901. 


WESOME GAMES and applications for IBMs/ 
»mpatibles. "Try before you buy.” FREE CATA- 
OG. 1 800-821-7625 


IscounT COMPUTER PARTS, FREE CATA- 
2G, NEW AND USED ITEMS ONE-UP COM- 
UTER 1-800-339-1976. 


HOTO REALISTIC USING YOUR PRINTER. 
10.00 SPECS., WHERE TO BUY REEL-INK 
OX34644-S, CHICAGO, IL 60634. 


CONTACT LENSES 


UY YOUR CONTACT LENSES (ALL 
RANDS) AT WHOLESALE PRICES. 70% 
AVINGS, _ EXAMPLE-DISPOSABLES @ 
17,00, INFORMATION 800-521-3511 


DO-IT-YOURSELF 


UGGED? PHONE TAPPED? FREE Catalog 
! Counter-Surveillance Equipment tells you 
ast! (800) 732 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT CANON 
it's easy SAVE OVER "| r 
Done ui 


919.95. 
COMERS | 


$29.95 


(TW) 598-0580 
E3702] 


(ILD YOUR OWN SURVEILANCE & COUN- 
ERSURVEILANCE DEVICES! $5.00 Catalog 
idludes FREE Telephone Transmitter Plan! '| 
ECHNOTES, Box 388-PS, Tehachapi, CA | 
3581-0388 


lOW-TO Videos. Aviation, Auto Repair, Com- | 
uters, Home Improvement, Photography, 
iore! 2240 Co. Hwy 11, Hayden, AL 35079. 


TELEPHONE LISTENING DEVICE 


Cali 407-725-1000 or rd $19.95 + $1.00 
opt per tum to. USI Corp. PO Bow 
P5202, Melbourne, FL 32902 COD OK. 


ASERS, pointers, lightshows, holography. For 
lee catalog write: Midwest Laser Products, 
|O. Box 2187, Bridgeview, IL 60455 


\OORMAN’S INFINITY TRANSMITTER! 
lonitor room conversations! $2.00 part converts 
hy telephone! Plans $1.00, Free Catalog. 
Jlectromart, Box 4, Carthage, TX 75633-0004. 
POOE Box: Carthage: Io ARI RR 


JUARTZ CLOCK MOVEMENT and supplies! 
bw Prices! Yankee Ingenuity, Box 113, Altus, 
1K73522 


DO-IT-YOURSELF 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa/ MC/ 
SIMPLY SPEAKERS: 


OURSE! 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


DUCATION & INSTRUCTION 


"F.C.C. LICENSED” TECHNICIANS eam more 
$88$. Electronics home study. Fast, inexpen- 
sive. "Free" details. COMMAND, D-112, Box 
2824, San Francisco, CA 94126-2824 


AMAZING 
ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! 

sees 


| Keser Bounce Listener System - 
LLIST20 Plans ..$20.00 
i 3 Miles FM Voice Transmitter 


Fuvik 
| 3 Mie Automatic Phone PM Transmiter Kit 


ible Red Laser Rit 
ASOSK...$59.50 c] 


=| 


ROOM 
$175.00. TELEPHONE DIALER TAP. $229.00 
REMOTE TELEPHONE RECORDER. $479.00. 
800-633-8277. $5.00 CATALOG. LISTEN 
ELECTRONICS. 603 ELGIN, MUSKOGEE, OK 
74401 


SURVIELLANCE — TELEPHONE 


WORLD,S SMALLEST 
FM TRANSMITTER 


ALL OTHERS OBSOLETE! 
fen sours Mut Timon XSTIOO) 
(SMT) makes the XSTS0O 

smallest most advanced FM trans 
miter you can buy! Powertul 4 
stage design provides greatest 
range of any unit avaiable today. 
it can transmit whispers up to a 
[mie away Powered by 9V battery 
I works with any FM receiver and 
is easily tuned over the FM radio 
band. Order our easy 


SATISFACTION GUARANTEED, sus 
1-800-336-7389 om [--] 


XANDI ELECTRONICS - SINCE 1981 - 
201 E Southern Ave, Suite 205, Tempe, AZ 85282 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $500 P.EP. Box 
930024-S, Norcross, GÀ 30093 


Surveillance & Countersurveillance Bugging 
& Phone Tapping Detector Telephone/ Fax 
Encryption, Vehicle Tracking, Covert Video, 
Transmitters Kit, And More..AB. Electronics 
(718)253-3637 


[SPY SUPPLY} 


Find out why the 
CIA — FBI - DEA - 
SECRET SERVICE 

Have ordered from our 


catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-727: 


GET YOUR LASER CATALOG ! 


1269 W.Pomona, Corona, CA 91720 
rre pee rd 


police equipment. World’ 
Send $2.00 
332 


SURVEILLANCE 


Phone Recorders*Vehicle Tracking 
«Transmitters«Covert VideoVoice Changers 
“Caller Let stead Tap Detectors 


000 PO. Box 397, Buffalo, NY 14226 (716) 695-8660 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT wit save you hunareds o dolar! Ai 
sus including AR, Advent, BOSE. JBL 
Surrounds. adhesive & insirucions 
$27 SS BOSE S's 367- 98/0 ot 
S/H, No COD s) De A yeorsa with 


[srere aur rechwovomies 
Ct Fut Rock, NC 20 


692 MC/ VISA 
4597-8001 24 Wr 
Incl. make & modei w/order 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


the VT-75 with a hearing-aid bate 
stil outperforme al others! WE IN' 

MAKE FALSE CLAIMS. Our VT-75 i the 
[ri one you car buy anywhere tha comes 
[wh a" bull S0. day" onconditional 
Imoneyback ` guaranteel Pre-tested 
mirovansmter with miniature 


shipping by U.S. Mali. CD's add I^ 
CO | scoróRD nius, NY 

INDUSTRIES* 10507 " 

CALL 914-232-3878 2HRS 


EDUCATION & INSTRUCTION 


BECOME A HOME INSPECTOR. APPROVED 
HOME STUDY. FREE LITERATURE. P.C.D.I., 
ATLANTA, GEORGIA. 800-362-7070 
DEPT.PPL109. 


BECOME A MEDICAL TRANSCRIPTIONIST. 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070 
DEPT.YYL109. 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT.LLL109. 


COMPLETE HOME STUDY COURSE IN AC- 
UPUNCTURE. Easy to understand and 
AFFORDABLE. To receive your FREE In- 
troductory Lesson call 800-856-6809 


Electricity’ Electronics training series used by 
US. Military. 24 volumes, other courses 
available. Free info; Federal Technical Publish- 
ers, Box 1218 S. Glen Lake. MN 55345 


FREE CATALOG. 1,000 how-to and educa- 
tional videos. Send $1.00 P&H: VLC, PO Box 43, 
Carmel Valley, CA 93924. 


Students, learn/practise math on friendly soft- 
ware. Call (512) 258-5137. 
-  -- m — — — — — 


I Learn VCR repair! 


tame study Learn igh ero 
ati without cost 0g as 
ment, Free 


| Call 800-2: 223-1 4542 


FREE VIDEO External BA/BS, MS/MBA, PHD; 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000, 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 2R5O, 1415 Third St., San 
Rafael, CA 94901: 800/552-5522" or 
415/459-1650. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN PRIVATE INVESTIGATION. FREE In- 
formation. Valley Press, 515 North Third, Paden 
City, WV 26159. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


eee 
vue (E) 


180,900 onen e f 
-wide graduates. Founded in 1934. Send 
io T. Hore: Study Course jos j. Cleveland 
Institute of Electronics, Dept. AZPO9 ,1776 East 
17th St., Cleveland, OH 44114-3679 
- m 


Fully accredited with ovi 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


PO. BoxPS) CA 


90213-2133 


2133, Beverly Hills, 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.1., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.RRL109. 


SOLVE TRIANGLES in seconds. CHILD can 
learn in 30 minutes. $6.00 Lamothe, 5908 
‘Adderley, Long Beach, CA 90808 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. j 


WANT A FREE COLLEGE EDUCATION? for 
SCHOLARSHIP KIT, send $5.00 money order 
to: Capitol Enterprises, Scholarship Dept.-3, 
P.O. Box 31247, Washington, D.C. 20020 


ECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, POB 
1550PS, BOULDER CREEK, CA 95006-1550 
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ELECTRICAL SUPPLIES & EQUIPMENT 


Infiniter™ Laser Pointer 


Attracts the attention of your audience 
Presenting, Conferencing, Instructing, Directing 


"FDA approved & lnchade 2 “AAA” Batteries 1 year warranty 


Order call: 800-520-8435 
Quarton vsa, cr. co. 


7042 Alamo Downs Parkway, Suite 250, 
San Antonio, Texas 78238-4518 
‘Tel: (210) 520-8430. Fax: (210) 520-8433 


DEALER AND REP. WANTED 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8060 


FINAN 


INSTANT CLEAN CREDIT FILE, ADD CREDIT: 
INSIDE SECRETS, DETAILS FREE. 2100 
NORTH FRANKLIN AB MARSHALL TX 75670. 


FOR INVENTORS 


INVENTORS’ DIGEST. America's ONLY In- 
ventor's Magazine. $22/year. Satisfaction guar- 
anteed. 1-800-838-8808. 


MILLIONS AVAILABLE OVERSEAS OFF- | 
SHORE CASH NO CREDIT REQUIRED UN- 


LIMITED SUPPLY FIRST 10,000 APPL- |C- 


CANTS GUARANTEED ACCEPTANCE | 
CONFIDENTIAL, DETAILS FORWARD. $5.00 | 
W-B-+-C 4616 WEST SAHARA AVE, SUITE 
#313 LAS VEGAS, NV 89102 


NEW Valid Credit File Guaranteed. Free Info: | 
Call 213-368-8114 | 


Inventors: Free information on offering your 
invention for sale. Kessler Sales Corporation, 
remont, Ohio 43420 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 


INFORMATION-24 HOURS: 1-800-846-3228. 


OVERDUE BILLS? 1 800-869-0607. Bad cred- 
it's no problem! Licensed/Bonded. Applications 
to $50,000. Not loan company. TCAC. Box 
26397, Birmingham, AL. 35226 


FREE 


INFORMATION 
HOT LINE 


From 
NATIONAL CREDIT BUREAU 


INVENTOR'S UNION NETWORK- Funding pro- 
vided. SASE, $2.00 DMG, Box 86903, Los 
Angeles, CA 90086. 213-388-6241. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PAY A% OF BILLS... DETAILS FREE INFO- 
TECH. BOX 1641 NEWHAVEN, CT 06507 


Quick CASH. No Collaterial. No credit check. No 
up front fees. 213-882-4269 


STOP! NEED A JOB? Assemble easy products 
from home! 1-800-377-6000 ex6055. 


HELP WANTED 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOW!.. FREE packet! 
MESA-L2, Box 4000, Cordova, TN 38018-4000. 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (805) 962-8000 Ext 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050, 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.8-20025, 


MAKE $5,000 MONTHLY. Send SASE to: 
Data-Tek, PO Box 1893, Ruston, LA 
71273-1893 


ENERGY SAVING 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FIELD GLASSES, TELESCOPES 


RUSSIAN, MILITARY- STYLE BINOCULARS. 
Rugged, powerful 12x45. Superb optics-- guar- 
anteed. Classic leather case. ONLY $65. 
BALTIC- GULF IMPORTS, Box 591982, Hous- 
ton. TX 77259 


FINANCIAI 


BILLIONS AVAILABLE! FREE GOVERN- 
MENT GRANTS, LOANS AND MORE! CALL 
(24 HRS): 1-(619)630-1771. 


DEBT CONSOLIDATION. Reduce Interest. Cut 
payments 30-50%. Stop collections. Avoid 
Bankrupcy. Licensed/ Bonded. (Non-profit) 
MCCS (800) 590-7474. 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


INDIVIDUALS EAGER TO LOAN MONEY. No 
credit check. Hurry! Free information: Clemons 
Agency, 63-S Elm, Topsham, ME 04086-1424. 


SWISS ACCOUNTS! Discreet! 100% Legal! 
U.S. Citizens Free Information 24hr. 
619-767-4989, Write — Swiss-Fact, 1800 
Postfach-P, Borrego, CA 92004 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER 
35 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 

US. & INTERNATIONAL PATENT APPLICATIONS 

Patent and develop your idea with the 

experience of an expert. Call or write for 

free 148 page brochure, confidential ad- 

vice and forms for confidential disclosure 

and record of invention 

Overseas production, prototypes| 

and research readity available. 

INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also in | 
copyrights and trademarks | | 
Less than 45 min. flight time to 

US Patent Office 

MICHAEL I. KROLL | 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26.755 
171 STILLWELL LA., SYOSSET, NY 11791 


} 800-367-7774 


OUTSIDE USA 516-367-7777 
FAX 800-367-7773, 


AVOID INVENTION SCAMS- Free investigative 
reports. exposing invention marketing compan- | 
ies. Patent Research 1-800-428-5779 


CAN WE S.E.L.L.tm YOUR IDEA. Discover our 
exclusive S.E.L.Ltm System. Patents, Licens- 
ing, Marketing, Free Evaluation. Harshaw Re- 
search 800-451-1326 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affliated In- | 
ventors Foundation. 1-800-525-5885 

FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting. and Licensing. Proven Results: | 
1-800-677-6382 


| 
eS | 
INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS | 
CORP. for free information. Serving Inventors 

since 1975. 1-800-338-5656. | 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


The Logical Process ® 


Inventors 
Your first step is important!! 
‘Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc, 
Washington DC 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENTS OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


REGISTERED PATENT ATTORNEY, FOR- 
MER PATENT EXAMINER. FREE PATENT/ 
TRADEMARK — INFORMATION. MARK 
BENDER 1539 Franklin Avenue Mineola, NY 
11501. 1-800-689-6777 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
Mestrings. Free patenUtrademark information. 
1-800-966-7577. 


REGISTERED PATENT ATTORNEY David 
Thompson. Free patent/trademark cost informa- 
tion: 1-800-410-3943, anytime. 


FOR THE HOME 


OUR TV SCREENS Make The Difference, Youu 
Want BIGGER? Call Us 1-800-500-1747. 


The Garden Carty! More useful than 
wheelbarrow. 1/3 yard. Easy assem! 


instructions. $9.85 plus $2.15 handling. E 
CAPE P.O. Box 71, Lacoochee, FL 33537. 


GOVERNMENT SURPLUS 
GOVERNMENT AUCTIONS in your area. Cal 
trucks, computers, more! Must sell! Call anyti 
1-800-601-2212 Ex.SP6050. 


HEARING AIDS 


HEARING AIDS - GUARANTEED LOWE: 
PRICES! No huge commissions. Home tri 
terms. All makes. We're the oldest, bigge 
best. Custom instrument specialists. Free 

formation (800) 323-1212. Lloyds- PSC. 


Hearing Aids Deal Direct. Guaranteed Lon 
est Discount Prices. Top Quality Made Dy 
USA. Home Trial Free Informatio 
1-800-641-4327. True Sound 


FREE 
CATALOG! 


New Hearing Aids 


* All Models 

+ Huge Savings Os 

* No Salesman will call 4 
Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


TOP QUALITY- 
CATALOG. Home trial. SCI HEARING 3242 \ 


HUGE SAVINGS- FRE 


i52nd Str, 
1-800-414- 


HOBBIES & COLLECTIONS 


NATURAL DIAMOND CRYSTALS from fo 
continents, DAVID NEW, P.O. Box 027 
Anacortes, WA 98221. Catalog $1.00 


HURRICANE TRACKING/WEATHER 


Gardena, CA’ 90249 C 


NEW! HURRICANE TRACKING CHAR 
WEATHER STATION, Now you can tra 
storms "THROUGH THE EYE" of a miniatu 
magnetic hurricane. Easy, exciting! Quality co 
structed of porcelain enamel on steel, 4" dia 
eter weather instruments, mounted on solid oa 
For home, office, gifts. $300 chec 
MO(refundable) for full color brochure/ price li 
MAGNETRACKER, P.O. Box 675, East Fre 
town, MA 02717 l 


GAMES & PUZZLES 


1994 / 95 $ 


(- Grows Thriving Vegetables, 


Flowers & Herbs, 
* AUTOMATICALLY 531395 


"CLEAN. NO WEEDS. 
-GUARANTEED — 3E Sm 


Barbe e 800-458-6543 
2e) «fr. 
Exercise your green thumb AMERICAN 


wi LY OROPONICS } 
"eru unus Wea 


INVENTIONS 
INVENTIONS, ideas, new products! Present 
tion to industry. National expositi 
1-800-288-IDEA 


INVENTIONS WANTED 


Best Agent in toy industry seeks terrific produc 
to license! (708)668-1406 


The Concept Network Represents people wi 
new Product Ideas, Prototype or schemati 
preferred; but not required. Call todi 
1-800-835-2246 Ext.67. 


INVENTORS: Free Patenting Information 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST!NO 
COLLATERAL. PERSONAL, DEBT CONSOI 
DATION, BUSINESS, AUTO, RESIDENTIA 
1-800-444-6599 - 24 HOURS. 


DIRECT LENDER FINANCING! All Credit i 
vited to apply! Call 24 hrs. 1-800-873-1279. 
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ANS BY MAIL 


DRROW $500-40,000! "Overnight" on Signa- 
e. Keep indefinitely! Action, Box 5499-Y, 
lamond Bar, CA 91765 


AST LOANS $500-$100,000. NO COLLAT- 
RAL. BAD CREDIT? BANKRUPTCY? HI 
BTS? BEHIND PAYMENTS? PERSONAL, 
BT CONSOLIDATION, BUSINESS, AUTO, 
DME. 1-800-716-4385 24 HOURS. 


IGNATURE Loans, must have checking ac- 
unt & steady job. Call 1-800-445-0680. 


| Into The Wind e (600) se-ox. | 
MO8-P Pear! St., Boulder, CO 80302 


oe ome - — ul 


MINERALS & PRECIOUS STONES 


pals, $45/ounce, $5 Postage/ Insurance. The 
yal Co. P.O. Box 900 Coober Pedy, S.A. 
ustralia. 5723 


PLANS & KITS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


IConcreíe Dome Kit 


Monolithic Constn 


: (800)605-0001 


PO Box 479-H - Ital 


PLASTICS 


RUBBER, plastic compounds, 
sources. Free information: Caster, 
16586V10, Memphis, TN 38186-0586. 


techniques, 
Box 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 


NY 11725 


RE 


STATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


MONEYMAKING OPPORTUNITIES 


ASY WORK! EXCELLENT PAY! ASSEMBLE 
RODUCTS AT HOME. TOLL FREE. 
800-467-5566 EXT. 6517. 


famous Ph.D. Scientist reveals high-income 
scoveries anyone can use to achieve wealth. 
ree Facts: Trinet 2001, 4280 Trinity Mills, Suite 
7, Dallas TX 75287, 


OME WORKERS URGENTLY NEEDED! Up 
1 $2800/ month assembling products. You get 
ald for completed work! No experience! 
raining provided! How to start? Rush $1.00 
day to Self Employment Information Services, 
ept.Et, PO Box 188, Ashland, OH 44805. 


! YOU CAN READ A NUMBER, TURN A 
NOB, YOU CAN EARN UP TO $200 OR 
IORE PER HOUR AT HOME. BROCHURE. 
(OODWRITE, 2121 ABELL LANE, SPARKS 
1021152. 410-771-4444 


TOP! $1,500.00 WEEKLY FROM HOME fold- 
k our pamphlets! Materials Supplied!...No 
immicks!...See For Yourself! WRITE: Director, 
0x 11916, Ft. Lauderdale, FL. 33339-1916. 


NEW PRODUCTS 


nique Catalog. 180+ Electronic Products. Top 
lors. Send $5.00 Cash/Check. Plains Cor- 
oration, P.O. Box 272, Spring, MN 55384 


FITS MOST LOCKS 
(bokiocks, dooriocks. & some padocks] 

‘Amaze Yout Friends With A 
Lock Picking Demonstration 


purposes oniy 

2 weeks delivery” Send Now ONLY 5895 + $2 SAH lo 

Sate Marketing Company * 90 W. Montgomery Av 
No 366) * Rockville Md 20950, 


OF INTEREST TO ALL 


101 WAYS TO 
MAKE CHICKEN 
Delicious Money Saving Recipes. 
Easy to Make. Makes a Great Gift 
ACT NOW!!! SEND $10 TO: 
Abbot Publications 
P.O. Box 681536 
Franklin, TN 37064 


20 acre claim program still available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, 

‘stop package including maps, telephone heipiine, fi- 
ing forms, etc. send $20; or for more information send 
$3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
‘Angeles, WA 98362-0336 (this is not Homesteading, 
ifs much easier and only costs $1. per acre). 


FORECLOSED GOVERNMENT HOMES AND 
PROPERTIES! HUD, VA, RTC, ETC. LISTINGS 
FOR YOUR AREA. FINANCING AVAILABLE 
CALL TOLL FREE! (800) 436-6867 EXT. 
R-2213. 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


MONTAN 


Trees, Creeks & Wildlife. 20 Acre Parcels, 
(and up) close to Yellowstone Park and 
National Forests. Prices range start at 
$11,900. for Twenty Acres. Easy Own 
Financing. Guaranteed Access. 

Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 
1315 East Main, Dept. PS, P.O. Box 1153 


ROOFIN 


FLAT ROOFS - SAVE 70% Solve any problem. 
Any size roof. Revolutionary reinforced acrylic 
system. Easy, safe, foolproof. Proven 25 years. 
We manufacture, consult, instruct. FREE In- 
formation: PSI Roofage, P.O. Box 20784, Lehigh 
Valley, PA 18002-0784. 


STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
panels. sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 
T We still have areas 
1 7 wW available in various 
ú regions for Dealers 
and Distributors 
POLAR SEAL Inquiries are 
ROOF SYSTEMS welcome. 
Call POLAR SEAL 
1-800-343-7663 
MON-FRI 8AM - SPM 
3 FAX 1-219-356-1859 | 


HUNTINGTON, IN. 


RUBBER STAMPS 


Order "CUSTOM MADE" 


-— 
D RUBBER STAMPS 


M c^ UP TOALINES only $6995 
Mas each 


" X eres per bne, 


Wf, 


F 


|ATISFIED CUSTOMEI 
FAST SERVICE - Your Order Shipped in 5 Day 


SATELLITE TV 


FREE Satellite Price Guide- All Brands. Lowest 
Prices Satellite Express 1-800-552-3666 


Get Sound For Your VIDEOCYPHER Il. No 


Codes Needed. $19.95. Nassirian, Box 382, 
RioLinda, CA 95673. 


Satellite-TV Alaa 


56 Page 


+All Major Brands 
» Complete Systems | 
+ Accessor 


Aj 


SKYVISION INC. 
1030 FRONTIER DANE 
FERGUS FALLS, MN $6537 


INSTALL OR UPDATE YOURSELF! 


SCIENCE & CHEMISTR' 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Foot 
Hill Blvd. ste-E12 Grants Pass Or. 97526. 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


SONG WRITERS 


CASH- RECORDING- PUBLISHING AWARDS! 
ngs From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 


1.34278. 


STAMP COLLECTING 


BUY AND SELL STAMPS FOR PROFIT. De- 
tails $4.00: Baystate, Box 191S, Hopkinton, MA 
01748 


DISCOUNT, STAMPS, PACKETS, FRE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 8524 


LATHES 


‘Starting at $390 
Mills. ‘Metals ‘Books 
Precision Instruments 

Catalog $ 1.00 

513-322-8562 (800 number for or 
CAMPBELL TOOLS COMPANY 


2100-P SELMA RD - SPRINGFIELD. OH 45: 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


POLY DRUM CONCRETE TYPE MIXERS. 
Replacable Drums Industrial/ Food Grade Pol- 
ymaid, 1181 Baskins, Largo, FL 34648. 
1-800-206-9188. 


, FREE CATALOG CONTAINING, 
Machinery, Tools, Cutting, Measuring, Vises, 
'oolholders, Clamps, Taps, Dies, Drill Chucks, 

Fluids, Calipers, Rules, Abrasives, Too! 

(304) 562-3538. 


-BUADA 


emer mo pas, uc. 


BOX 536-PS « HURRICANE, WV e 25526 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 


Bozeman, MT 55771-1153 + (406) 588-8088 LOWEST PRICES! FREE CATALOG BUY- | 33514-0459. 
ER'S GUIDE! MAJOR BRANDS - HUGE SAV- 
CATR Seem | INGS 1-800-895-8485 
SATELLITE TV How to save big $$$$. FREE | | Why spend so 
GOVERNMENT HOMES from $1 (U repair). | DETAILS SPG 1515 Town East Blvd. Ste. 138 | | much time and 
Delinquent tax property. Repossessions. Your | Mesquite, TX 75150 et : AS 
area (1)805 962-8000 Ext.GH-20025 for current rom store to store, . 7. E 
tepalar, SAVE BIG! SATELLITE DEALERS BUY || wen there are 


RECIPES 


SEX ON THE BEACH & 100+ drink recipes. 
$3.00 SASE to Dusty, P.O. Box 2051, Hawaiian 
Gardens, CA 90716 


SMOKEY MOUNTAIN COUNTRY COOKING. 
Authentic $3.00/ SASE. Recipes, P.O. Box 


13134, Kimberlin Heights, TN 37920 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL — MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 
312-764-0100, 800-890-3199 


FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


SUPER low satellite prices. 
catalog. Satman, 800-472-8626 


Free 32 page 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


“EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. : 


great gift ideas 
right here in the 
Classified ad 
pages? Give 


"a i 
d 


yourself a how To V EA 
holiday treat by happy holiday 


placing an order for any of them without 
ever having to leave your home. 


If you've got a holiday gift for sale, the 
millions of shoppers who read this 
magazine want to know about it. To place 
an affordable ad in this Classified section, 
and have a happy holiday yourself, call us 
for details at (800) 445-2714. 
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SAMPLING A CENTURY OF POPULAR SCIENCE 


75 Years AGo 
25 Years Aco 


Micon House 


T: first house on the 
moon may look like this model built by Goodyear for 
NASA. Skin of stainless steel filaments and other flexi- 
ble materials means that it can travel to the moon 
stowed in a canister. There it would be inflated with 
oxygen to its 13-foot length. The house could shelter 
two astronauts for eight days. Equipment inside would 
provide power, communications, a shirtsleeve atmo- 
sphere, and all the comforts of home."—October 1969 


STRAIGHT EIGHT 


Ax eight-cylinder en- 
gine is attracting at- 
tention throughout the 
United States, setting a 
world record of five min- 
utes and 20 seconds for 
ten miles. In spite of the 
fact that the cylinders are 
set vertically in a row, not 
in the V-block formation, 


word that you called. A 
telegraphic attachment. 
at the base of a tele- 
phone now allows you 
to leave a message for 
the person you are try- 
ing to reach. When the 
operator tells you that. 
no one answers, tell 
her to leave your num- 
ber. She then has the 
telegraph operator 
send a brief Morse-cod- 
ed message to the ab- 

* gent party's phone." 
—October 1919 


100 Years Aco 
A REMONSTRANCE 


ear Sir: In your August 
D... it was apparently 
claimed that the specialty 
of women, as women, is 
their power of intuition. 
As a woman I have seen 
much of women. I have yet 
to find one with real pow- 
ers of intuition. I will not 
call her impossible. In- 
stead, I encounter foolish 
women who act from preju- 
dice or impatience; wise 
women, who base their ac- 
tions on great quantities of 
constant and careful obser- 
vations, and a variety of 
women between these 
types."—October 1894 


50 Years Aco 


BREAKING THE 
Sounp Barrier 


an we ever fly faster 

than the speed of sound? 
Speeds of more than 500 
mph are a serious chal- 
lenge to bulky planes, with 
their protruding wings, 
rudders, and tails. To fly at 
sonic speed, 764 mph at sea 


WITH TWIST-OF-: 


level, a plane must be 
smooth and streamlined to 
decrease air drag. A flying 
wing would do the job, but 
it could only be flown at or 
near sonic speed—design- 
ers aren't quite sure how to 
get it off the ground." 
—October 1944 

On October 14, 1947, Air 
Force Captain Chuck Yea- 
ger broke the sound barrier 
in the prototype Bell X-1. 


Ma onre manous TOP VIEW 


FRONT VIEW — TRAIL OF GASES 


ea 


FROM 
CHAMBERS 


SIDE VIEW 


ritish and American 


soldiers use the Bailey 


bridge to replace de- 
stroyed bridges. The 
skeleton of the bridge is 
assembled on one bank 
with standardized, inter- 
locking parts. When it is 
long enough, it is pushed 
across, keeping more 
weight on land than over 
the gap. The structure is 
then filled in to meet 
strength requirements. 
Twenty-one trucks can 
carry all the components 
of a 150-foot, two-story 
bridge. A company of sol- 
diers can assemble the 
bridge in an afternoon.” 
—October 1944 
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Bailey bridge com- 
ponents are still kept in 
military inventory. The 
bridge is sometimes also 


the engine is more than 
an inch shorter than the 
small Buick ‘Six.’ At 296 
cubic inches, the engine 
weighs about 475 pounds 
and develops 150 horse- 
power at 3,400 rpm, close- 
ly following aviation en- 
gine standards.The valve 
action is of the overhead 
type and is operated by a 
single camshaft on top of 
the engine. All previous 
eight-cylinder engines 
have been V-blocks.” 
—October 1919 


used commercially as 

a temporary overpass dur- 
ing bridge construction or 
repair. 


| WHEN YOU WANT A JOB DONE RIGHT, 
YOU DO IT YOURSELF. 


We go above and beyond the standards you expect of a premium quality 
paint — and we do it at an affordable price. That's the reason we make our 


own interior and exterior paint, stains, varnishes and specialty products. 


When you use Ace 7 Star Paint, you are assured of one coat coverage and 


durability, and your complete satisfaction is guaranteed. 


After all, it’s your home; you take pride in your work and want to make sure 


the job’s done right the first time. So do we. Ace Hardware Corporation 


No, this is not a pop quiz. And no, the answer 
is not 224. Fact is there's never been any question 
about it. Toyota has simply been the #1 selling 
compact 4x4 pickup for 14 years running.” 
Fourteen years without missing a beat 

How has Toyota pulled off a winning streak of 


this duration, you ask? Well, maybe it's our rugged 


stance, distinctive styling and "shift-on-the-move" 
4WDemand. Maybe it’s the availability of a 30-liter 
OHC V6. Or maybe its Toyota's Hi-Irac independent 
front suspension. Of course it could just be Toyota's 
reputation for quality that propels us to one sales 
peak after another, after another, after another... 


Toyota Trucks. You just gotta love ‘em. 


@® TOYOTA 4x4 


“I love what you do for me" 


CYE 1980-1993 
r Sales, USA. In 


